ST. LOUIS TUNNEL DISCHARGE CONSTRUCTED
WETLAND DEMONSTRATION TREATABILITY STUDY UNIFIED DESIGN
CONSTRUCTION DRAWINGS AND TECHNICAL SPECIFICATIONS
Rico-Argentine Mine Site — Rico Tunnels
Operable Unit OUO1
Delores County, Colorado

Prepared for:
Atlantic Richfield
La Palma, California

Prepared by:
AMEC Environment & Infrastructure, Inc.
Rancho Cordova, California

December 2013

Project SA11161315

[
)

I

129QQ3_5 R8 SDMS

ame




‘ .

Atlantic Richfield Company

Anthony R. Brown 4 Centerpointe Drive
Project Manager Mining La Palma, CA 90623-1066
' Office: (714) 228-6770
Fax: (714) 228-6749
E-mail: Anthony.Brown@bp.com

December 31, 2013

Mr. Steven Way

On-Scene Coordinator

Emergency Response Program (8EPR-SA)
U.S. EPA, Region 8

1595 Wynkoop Street

Denver, CO 80202-1129

RE: Unified Design
St. Louis Tunnel Discharge Constructed Wetland Demonstration Treatability Study
Rico-Argentine Mine Site — Rico Tunnels, Operable Unit OU01
Dolores County, Colorado

Dear Mr. Way:

On behalf of Atlantic Richfield Company (Atlantic Richfield), please find enclosed the St. Louis
Tunnel Discharge Constructed Wetland Demonstration Treatability Study Unified Design
(Unified Design) prepared for the Rico-Argentine Mine Site (site). This Unified Design is being
submitted to the United States Environmental Protection Agency, Region 8 (U.S. EPA)
presenting Atlantic Richfield’s plans for constructing a demonstration-scale passive treatment
system to evaluate the treatability of mine water discharging from the St. Louis Tunnel.

The Unified Design includes revised construction drawings and technical specifications for the
wetland design, described in the St. Louis Tunnel Discharge Constructed Wetland
Demonstration Treatability Study Work Plan, Revision 1, (Work Plan) dated October 9, 2013,
and incorporates both horizontal and vertical flow wetland configurations. Atlantic Richfield
requests U.S. EPA’s approval of this Unified Design pursuant to requirements in Task F — Water
Treatment System Analysis and Design / Subtask F2 — Treatment System Conceptual Designs
and Additional Investigations of the Remedial Action Work Plan accompanying the Unilateral
Administrative Order for Removal Action, Rico-Argentine Site, Dolores County, U.S. EPA
Region 8, dated March 9, 2011 (Docket No. CERCLA-08-2011-0005).

A Final Design Report, describing the design basis and rationale, will be provided to the

U.S. EPA to facilitate its review of the Unified Design by January 31, 2014. Additionally, the
Work Plan, including Performance Monitoring Plan, will be updated to account for the Unified
Design by March 31, 2014.

if you have any questions regarding this Unified Design, please feel free to contact me at
(714) 228-6770 or via e-mail at Anthony.Brown@bp.com.

aﬁ?c? Bone_

Tony Brown
Project Manager Mining
Atlantic Richfield Company

A BP affiliated company
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Mr. Steven Way
U.S. EPA Region 8
December 31, 2013
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CC:

. Enclosures: St Louis Tunnel Discharge Constructed Wetland Demonstration Treatability

Study Unified Design — Construction Drawings and Technical Specifications

Ronald Halsey, Atlantic Richfield Company (via e-mail)

Terry Moore, Atlantic Richfield Company (via e-mail)

Sheila D'Cruz, Atlantic Richfield Company (via e-mail)

Cord Harris, Atlantic Richfield Company (via e-mail)

Reginald llao, Atlantic Richfield Company (via e-mail and hardcopy)
William Duffy, Esq., Davis, Graham & Stubbs, LLP (via e-mail)

Adam Cohen, Esq., Davis Graham & Stubbs, LLP (via e-mail)

Sandy Riese, EnSci, Inc. (via e-mail)

Jerry Johnson, JCMC (via e-mail)

Tom Kreutz, AECOM Technical Services, Inc. (via e-mail)

Doug Yadon, AECOM Technical Services, Inc. (via e-mail)

Bryan Wheeler, AEEC, LLC (via e-mail)

Marc Lombardi, AMEC Environment & Infrastructure, Inc. (via e-mail)
Spencer Archer, AMEC Environment & Infrastructure, inc. (via e-mail)
Chris Sanchez, Anderson Engineering Company, Inc. (via e-mail)
Dave McCarthy, Copper Environmental Consulting, LLC (via e-mail)
Jim Fricke, Resource Environmental Management Consultants (via e-mail)
Jan Christner, Weston Solutions, Inc. (via e-mail)

A BP affiliated company



TECHNICAL SPECIFICATIONS
ST. LOUIS TUNNEL DISCHARGE
WETLAND DEMONSTRATION

Rico-Argentine Mine Site — Rico Tunnels
Operable Unit OU0O1
Dolores County, Colorado

Prepared for:
Atlantic Richfield
La Palma, California

Prepared by:

AMEC Environment & Infrastructure, Inc.

Rancho Cordova, California

December 2013

Project SA11161315

amec?



amec”

' REVISION SUMMARY
ag Date Affected Technical Date
Revision Issued asthons) Specifications LTI Approved
B. Florentin . S. Archer 12/31/13
12/31/13 (AMEC) Issued for U.S. EPA review. (AMEC)

‘ AMEC Environment & Infrastructure, Inc.
P:\Project\16000s\SA 11161300 - Rico-Argentine Mine Site\11000_PLANS\WetlandDemo\Version_2\SPECS\Rico_Wetland Demo_Tech
Spec_Final_131231.docx i




TABLE OF CONTENTS

Page

SECTION 1 = SUBMITTALS ...ttt esee s sn e st s sbasen e sae e enes 1
1.0 GENERAL...cooretreiecreerenrreeenenens SRRSO URPRRISURTROR 1

1.1 REQUIREMENTS .....ccueiiiiiieeitisiuieeiueearesenseasseessesseesseensesansensesnessnsensaessessanns e 1

1.1.1  Submittal TYPES...ceeieiiiiiireiie ittt e e e 1

1.1.2 Shop Drawings ......cc.cccceveveeervennn. eretereeaesesaengesaarereaereeeeareaesaneeean eeerae 1

1.1.3 Submittal REGISEr........ccoiiiieie et 2

1.1.4 Submittal Requirements ..........cccceciciiirciiienn e 2

1.1.5 Submittal FOrmat .....c....ccooiiiiiei e 3

1.1.6 ResUbMItAlS ... ...cccoviiieiieisitiente e e 3

1.1.7 Contractor's Jobsite Drawmgs .................................................. wieesiernenans 3

1.2 EXECUTION....coctiictieineertestnsreesessnressr e s sestesaseseneessassassssssannssasesesessesmsseneessaensaons 3
SECTION 2 — QUALITY ASSURANCE / QUALITY CONTROL ..ot 5
2.0 GENERAL .....cocuiiciiieiaieieteeseeseseesseeetasaae s seesbaeaeeesesnte st e ses e obesssa s saeaneanresannanessnesans 5

21 EXECUTION ... ..oiiiiiieieeie e i e e e e ereeubiissseseseerennnsassaesetsaassennnaaasirieaasasnessnerenreesnasssrnnneen 5
SECTION 3 — EARTHWORK .......oooiitiieeii ettt rete st e s s e s n e e na e e e et e sabr s 7
3.0 GENERAL ..c...ovvvenerirrrrecsnnnnnnmnssnnnensessanssssssnssnssssssssssasssssasmseenaseantesereesennmasssssrasesenes 7

3.1 REQUIREMENTS .....ccvtiiuiiriereseereseassesaesseresssesanaraseesseeeneessmssaesasesasasssenseseesseeraseons 7

311 SUBMIALS ......ooeeiire et e e 7

3.1.2 Clearing and Grubbing..........cociiiriiiiiirccerrm e e 7

3.1.3 Testing for COMPACioN..........cccoeirirriiiierceee e 7

3.1.4 Disposal of Excess Material............ccccceoviiiieeciinneciiiiies e eecines e 8

3.1.5 Material Availability ........ccccocier i 8

3.2 MATERIALS .....ooiiiiiciiereeeece e s e e e e e me e e et e s nte e saser e s s e aaar e eabeeubntesaneeneeeanesrananes 8

kS S | OSSO 8

3.2.2 Structural Fill...........ccoeeeiieeiecerene e r e e eies 8

3.2.3 Pipe Bedding ......ccccceeieierriie et e eenevenanes 9

3.2.4 Class 6 Aggregate Base COUrSe ..........ccccoovceeriiiicinencnennee s 9

325 RIPRAP..... it res 9

3.2.6 Water for Compaction and Dust Control.............cccoccoeviveniiieniiencnncne 9

B.2.7 CaICINES ....cccieeeirieecrereete et e re s ze e e et e ent e et et e et e e e e e s reeenes 9

328  SIUAQGE ...ovvivere it b e s s n et 9

33 EXECUTION .......coittieeiieeeesisisssereestneseenbasnbransesssesansmessnesesssssnuneesnessunsesssnnaesensasnne 10

3.3.1  Site Grading......cciccvceiuinriiirireereenireriseerise ettt e e ar e e e s 10

3.3.2 EXCAVAHON .....eeeeieiirieeiee st ecrceetee s seie e sie e s e e st e e e sesenena e s e s ie g e 10

3.3.3 BAck(fill ... e e e e 10

3.3.4 HDPE Geomembrane............cccrececeeriiirennineceeereceen e U 10

3.3.5 Hydraulic STFUCIITES ........ccceeiieiiieieecei e err e s e ame e e snae e 10

3.3.6 Pipe BeddiNg ....cccceeiiieeeiiiiiiere ettt et e 11

3.3.7 Moisture Control and Dust Control ................ooi i 11

3.3.8 Class 6 Aggregate Base Course ................... ereveset et nte et nneeneneenaaan 11

B3.3.9  RID RAD ... it b et r et et nae e nae e 11

SECTION 4 - PIPE, FITTINGS, VALVES, APPURTENANCES, AND HYDRAULIC CONTROL
STRUCTURES ..ottt ettt e et e s s e e s esesr s e s s e e s st e snsesaeaenenaneenne 12
4.0 GENERAL ....uuvuuiuteieiirisas ireeesessesasessnsnsesssnsssnsssssmnnateetnennnnnaaaesaaaassisiensanssnanesneneeiein 12

4.1 REQUIREMENTS ....cccoiiiiiiiireeereeeeiiieeeeeieeeteeteteeeeeeseseeesesesssessassasssnsnnsrnnseasssssssesassns 12

AMEC Environment & Infrastructure, Inc.

P:\Project\16000s\SA 111681300 - Rico-Argentine:Mine Site\11000_PLANS\WetlandDemo\Version_2\SPECS\Rico_Wetland Demo_Tech
Spec_Final_131231.docx ii



' TABLE OF CONTENTS
(CONTINUED)
4,11 Submittals — Piping and Fithings .........ccccviriiiiiiiinnneeneceee e, 12
4.1.2 Submittals — VAIVES ........er ittt e 12
4.2 MATERIALS ......coeeitieereeeieeieeeteeseeeseenesentesteessesestenreeeeesbesbsaanasnstnaserasesasesnsesentons 12
4.3 EXECUTION.......oeiireeeereeenceeeeeeueeesiresimneeenteeseaarnesre st esbaestsassiranssineseessrennrenseesasenns 13
4.3.1 Piping and Valves, General................cccoeuvennn. SRR .
“4.3.2 FIOWMELET ......ociiirireeceeeirer et er s ssece ettt s e e e e e e e s ae e e s sanees 14
4.3.3 Agridrains.........cocooviiiiiiiini s e 14
4.4 LEAK TESTING.....oeeeiteeeenueeeinteseaareessmenieiseesnteeantesaeeaatesasessssasssessseessnseesansesaeees 14
Oy B o+ [« T U SPOPRY PP PU 14
4.4.2 Hydraulic Structures and Agrldralns ...................................................... 15
SECTION 5 — GEOTEXTILE AND GEOMEMBRANE LINER .......cocooiiiiiiiicieerccrciiine 16
B.0  GENERAL ........eietiectiecteeeeensnresaeaseesaabeesaseesae s e esnesaseaseesse st eassesmrasneeeneesasseareennnen 16
5.1 REQUIREMENTS ..ouuiitretenirtenuerranseerenaaainasieertnnsarsresetrnessesenseennnnsessnusnssseeennsasssensnes 16
B.2  MATERIALS ......ooiiiiiiieeicies e eeseren e e aeimeeeareseiane s e st e e sreesrereantee sedennnenannessanerenens 16
52.1 Reinforcement Grade Woven Geotextlle..................., ........................... 16
5.2.1.1 Delivery, Storage, and Handling ...........ccc.ccovvrviviiiiinniniinns 16
5.2.1.2 Subgrade Geotextile .........ccccooimrvrinmriiii e 17
| 5.2.1.3 Subgeotextile ...t 18
: 5.2.2 GeoteXtile.........coociviriiernree et e e 18
[ 5.2.3 Geomembrane LiNer........cc.ccccorimicicmmninin it ser e 20
; 5.3  EXECUTION......oeiiiieririnieenceainsatsssrrssaneseeseseessanens st ssbesessesnasncesreeneesmeesnsessssensaen 21
} ‘ 531 Reinforcement Grade Geotextile INStallation .........................cooeoovrveeeene. 21
| : 5.3.2  GEOEXLIE. ... ..c.eieivivineirereeceeieeieeeeteaeeeeeeie e asaes et et e snseaetese e sebessansenas 22
: 5.3.3 Geomembrane LINer............c.cccoeueieniriruennsnreneereeeseseessessessesesasesaenenis 23
| B5.4.1 GEOEXLIL.......cocreeeiiiieicier e e e et ee e ettt e e et s e v rate e seaeas 25
5.4.2 Geomembrane LiNer............cccovuiiiiicinermcieniires s sreenessines sseannessrssnenses 26
5421 GeNETAl...cocccieii i e e 26
i 5422 Trial WeldS........cooeiiriireiririe it s ena e e 26
5.4.2.3 Field Seaming........cccccevrvruiriiciiniee s reteciiee e smee s smee e s eeeee e 27
_ 5424 Continuity TeStNg .....cccccvrveriiinieriicin e sercsrene e s s rene 28
5425 Destructive Testing ........cccereeiiiriiii e 29
5426 Repair Procedures.........cccccviimrcrieniiiiciieinecsrccres e seeee e 30
5.4.2.7 Field Testing of Seam Welders...........cc.cccovivririiinnncinnennnn . 31
5.4.2.8 Field TestingofSeams ........cccccovviiiiiiiiie e 31
5.4.2.9 Certification........ccceeiiieririeniie e e 32
5.4.2.10 Completion........ccccocceieiiiiiirerre it 32
SECTION 6 — HORIZONTAL WETLAND TREATMENT TRAIN MATRIX MATERIAL AND
VEGETATION. ..o ctreiiiieeeeiiecttrceeetesie s e st s eeateere s s seesreserebeseneestsaeesha e b e e e e srne s reangeseieinbenessons 38
6.0 GENERAL .........ccvtvtteeteeeernmrereretmrerressssssessseesesassmaranesessessaeasarasssessenennennsaeeneeeesens 38
6.1 SUBMITTALS.....vttiitreiririaireieireesteeessesaasasteseser e snessnasasesastessenesveransnssaseensaseenans 39
6.2 MATERIALS ....coiiiiiiiieiiiesitsie st eeeseeesesteeaee e s aesasteesaeeesbe e teasasesenaeesareeanenenresaaneas 39
| 6.2.1 SFWetland..........cccoooeiiiiiii 39
| . B.2.1.1  TOPSOIl cevveeiriieeiinitieis et sre et rre s e s san s e e e snen e s 39
| B.2.1.2 SeUQGES...cccorrircrereiire e 40
6.2.2 HSSF Wetland........cccceveiuieieiveerieeaeee e eesineestae e sresssaeessrr s e e e sesessanees 40
‘ ' AMEC Environment & Infrastructure, Inc.

|

|
P:\Project\16000s\SA 11161300 - Rico-Argentine Mine Site\11000_PLANS\WetlandDemo\Version_2\SPECS\Rico_Wetland Demo_Tech
Spec_Final_131231.docx i



TABLE OF CONTENTS
(CONTINUED)

6.2.2.1 Rounded ROCK.......ommmvvvvvvvirrrirereeeiriniriirieieeereeeeneeeeesiversini e 80
6.2.2.2 Wood Chips........cc.uu.u. et ereeeietee reereeeteraraa—rerrae e n——eeeanaparesens 40
B.2.2.3  MANUI..ueeeei et ceeeeeeeeeeee e eresr e b eee s sneneressseeeeraeenenrene 40
B.2.2.4 SUIfUr Prll ...ttt esss s as e s e eease s s s enin 40
6.2.2.5 FisSh Fertilizer......cccooouemiiiiiieiieee et eriricies et 40
6.2.2.6 Sulfate Reducing Bacteria........c...cccccccenrivnriiiieiiiccnnicennin,. .40
A A - 1 - 1| =3RRI 41
6.2.3 H-Series Aeration Channel...............coovvvvveiiiervimrmriiiierer e eeees 41
6.2.3.1 Rounded Rock........ccceevriuvuuenennins et eeeeeiereraeeeerrrreeeeanaraaaeats 41
6.2.4 ROCK DIAIN.....cooiiiieiiiiiiici it ieeeiiis e eerisesesttsessesnsss s siearnansnsersnsssnnsenens 41
6.2.4.1 LIimestone ROCK.......cccuumrirerereieeeierrievieiiieeresererereseseenessnnnnneeesn &l
6.2.4.2 Manganese Oxidizing Bacteria...........ccceecerivereiivnernvcinreennnn. 41
6.3 EXECUTION ... ettt ieee ettt eteeteemiseeessrersessestasseensensrentenassessnnesmnsennsissnsntsinsnsnenssennns 41
B.3.1 SF WEHAN ...t eeeeetv e re e sseresesseseseeeeesessnssasnnnens 41
B.3.1.1  TOPSOIl ccoeiireirirei et e et et 41
B.3.1.2  SUGES.....ouieeireier et it sttt et e e rae s et e st en 42
6.3.1.3 RoUNDED ROCK ....curreeriiiiiiieeieeer e cese s ee s s eserseneseeeenes 42
B.3.2 HSSF WeLIANd ........c.iiiiiieiiiieiece e cecsrests s s eseseeeea et sarasannnns 42
6.3.2.1 Mixed MatriX ........oovvremrmmiiiiiiiiiiiiieeie e cvener e 42
6.3.2.2 ROUNAEA ROCK .....coeveriiiiiieeeiiiiee e reeeetr s ee s e aeenvereeaenes 43
6.3.2.3 CattailS.......coooierririiicee et reeeeaas 43
6.3.3 H-Series Aeration Channel.......c.c..cccceeviviiirmermmmirireeeereeeeesssssmnsmereenns 43
6.3.3.1 ROUNAEA ROCK .....civmrurrrriieiiiiiirie ettt e e e e e itveacseeaas 43
B5.3.4 ROCK DIaAiN.....ueeeeeeeeeniivreseesinineneneisrererseresseaesinerrireesessseessssesssssmssressnens 43
6.3.4.1 LIimeston@ ROCK ..........coviiiiiiiiiiieee it ree s se e 43
6.3.4.2 RoUNded ROCK ......covieeeiiiiieeeeteetiiiir e se s sreseseeesnasieeeens 43
6.3.4.3 Manganese Oxidizing Bacteria........c....cocceveevcmvrvvirerernninnnnns 44
SECTION 7 - VERTICAL WETLAND TREATMENT TRAIN MATRIX MATERIAL................... 45
7.0 GENERAL.......cccoovrreeenerennns e ererete et ebeteietieereaeE et e sebetes et esebener st enetebeterearne 45
71 SUBMITTALS....euveeerrereereeeeeeeeeenneneeeeeesennnnnens eeeeeerreteenseeeanaieirirenraneresennnaaaiainind 45
7.2 IMIATERIALS ....ceeeeveieeteeieerieieieeeeeeeeeeeeseeeesssissssssssssssssssessessisasssssssmteseeeeeessssnsnsnnni 45
7.2.1 Verttical Flow Biotreatment Cell................cooerreeemimmmeirereeeeiiieirereeineeeen. 45
7211 WOOd CRIPS ...ooeiiiiriiieiiiieitiecercteetteees s scrernr s e cs e e ssvanee e seeen 45
7.21.2 WO0Od Shavings......ccccooriiiiiiiiiiiccicere ettt icee e eevaae s e 46
T.2.1.3  MANUIE.....cctvieieeriericeieeeieiiceeereeeeeeeeseeeeteereesesovessenninssmseeeeessssssann 46
0 T S o - | OSSR 46
7.2.1.5 Sulfate Reducing Bacteria...........ccccecroiiriiininncniieecennee, 46
7.2.1.6 LimMestone ROCK........ccccieiiiiiiiiiieeecreeeienes s trrnee s e e e e 46
7.2.2 V-Series Aeration Cascade ............ccceevrvreeieeeiiirecieeeeeeieres et eeesnnnes 46
7.2.2.1 Limestone ROCK ..ttt eee s esereraereeeens 46
7.3 EXECUTION. ... ciueiee e cteeetteeseassseasiaesnsetasetesnsssrsnertnsntrsnsassesmmnnsssemnsnssennsseesennnsresnns 46
7.3.1 Vertical Flow Anaerobic Blotreatment Cell Mixed Matrix .............. e 46
7.3.2 Washed LIMESIONE ..........eucivivivininiiiiiiiiiieneseeersntneesessesesersnssineees 47
7.3.3 Clean Cover Over Calcine Deposns ...................................................... 47

AMEC Environment & Infrastructure, Inc.

P:\Project\160008\SA 11161300 - Rico-Argentine Mine Site\11000_PLANS\WetlandDemo\Version_2\SPECS\Rico_Waetland Demo_Tech

Spec_Final_131231.docx

iv



amec”

TECHNICAL SPECIFICATIONS
ST. LOUIS TUNNEL DISCHARGE
WETLAND DEMONSTRATION
Rico-Argentine Mine Site
Dolores County, Colorado

SECTION 1 - SUBMITTALS

1.0 GENERAL

This section specifies the general methods and requirements of submissions applicable to
project related submittals.

1.1 REQUIREMENTS
1141 Submittal Types
Submittals will include but are not limited to the following.

1. Construction schedule

. 2. Any required configuration drawings requested by the Engineer
3. Soil compaction reports
4. Dewatering plan

5. Shop drawings

1.1.2  Shop Drawings

1. Submit shop drawings as called out by the technical specifications in accordance
with this section.

2. The use of Construction Drawing reproductions for shop drawings is unacceptable.

3. Submit four copies of shop drawings. The Engineer will keep two copies and return
two copies. If the Contractor desires more than two copies, he shall transfer the
Engineer's comments onto additional copies at his own effort. Clearly indicate the
technical specification section, and Construction Drawing number to which each
shop drawing is referenced.

4. Shop drawings will be returned to the Contractor after Engineer review with one of
the following designations.

a. Approved

‘ b. Approved with changes noted

AMEC Environment & Infrastructure, Inc.
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C.

d.

amec®

Revise and resubmit

Rejected

1.1.3  Submittal Register

Designate in a submittal register/schedule, coordinated with the construction schedule, the date
for submission and the date of reviewed shop drawings and product data. The submittal register
shall include the submittal description, technical specification section and/or referenced
Construction Drawing number, date to be submitted, date reviewed, and date acceptable
submittal is required.

1.1.4  Submittal Requirements

1. Provide submittals promptly in accordance with the submittal register/schedule and
in such sequence as to cause no delay in the work. Schedule submission a minimum
of 14 calendar days before reviewed submittals will be needed or as approved by the
Engineer.

2. Submittals shall contain the following.

a.

b.

g.
h.

The date of submission and the dates of any previous submissions
The project title and number
The names of:

i. Contractor

ii. Supplier

iii. Manufacturer

Identification of the product, with the technical specification section number
and Construction Drawing number

Field dimensions, clearly identified as such
Relationship to adjacent or critical features of the work or materials
Identification of deviations from contract documents

|dentification of revisions on resubmittals

3. Contractor's stamp, initialed or signed, shall certify Contractor’s review of submittal,
verification of products, field measurements and field construction criteria, and
coordination of the information within the submittal that the product meets the
requirements of the work and of the contract documents.

AMEC Environment & Infrastructure, Inc.
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1.1.5 Submittal Format

1. Each submittal shall have a transmittal form. A sample transmittal form is included at
the end of this section. Every page in a submittal shall be numbered in sequence.
Each copy of a submittal shall be collated and stapled or bound, as appropriate.
Copies not collated will be rejected.

2. Where product data from a manufacturer is submitted, clearly mark which model is
proposed, with all pertinent data, capacities, dimensions, clearances, diagrams,
controls, connections, anchorage, and supports. Present a sufficient level of detail for
assessment of compliance with the contract documents.

3. Each submittal shall be assigned a unique number. Submittals shall be numbered
sequentially. The submittal numbers shall be clearly noted on the transmittal. Original
submittals shall be assigned a numeric submittal number. Resubmittals shall bear an
alphanumeric system which consists of the number assigned to the original submittal
for that item, followed by a letter of the alphabet to represent that it is a subsequent
submittal of the original. For example, if Submittal 25 requires a resubmittal, the first
resubmittal will bear the designation “25-A", the second resubmittal will bear the
designation “25-B", and so on. '

1.1.6 Resubmittals

Resubmittal of submittals will be reviewed and returned in the same review period as for the
original submittal. It is considered reasonable that the Contractor shall make a complete and
acceptable submittal by the second submission of a submittal item. Resubmittals shall be
prompt and comply with execution schedule requirements.

117 Contractor's Jobsite Drawings

Provide and maintain on the jobsite one complete set of prints of all drawings that form a part of
the contract. Immediately after each portion of the work is installed, indicate all deviations from
the original design shown in the Construction Drawings either by additional sketches or red ink
thereon. Upon completion of the job, deliver this record set to the Engineer.

1.2 EXECUTION
Following is an example submittal form (see following page).

AMEC Environment & Infrastructure, Inc.
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SHOP DRAWING SUBMITTAL NO.

AMEC
ATTN: ' ATTN:
PROJECT
PROJECT NO. OWNER PROJECT NO. NTRA PROJECT NO.
PREVIOUS SPEC.
ITEM SUBMITTAL | SECTION PLAN
NO. | COPIES DESCRIPTION NO. NO. ‘SHEET NO.
SUBMITTED BY:
CONTRACTOR DATE
SUBMITTAL RETURN (TO BE COMPLETED BY ENGINEER)
ITEM RESUBMIT
NO. | COPIES YES NO COMMENTS
COPY: RETURNED BY:

ENGINEER DATE

AMEC Environment & Infrastructure, Inc.
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SECTION 2 - QUALITY ASSURANCE / QUALITY CONTROL

2.0

GENERAL

amec?

This section specifies quality assurance and quality control (QA/QC) requirements.

2.1

EXECUTION

Specific QA/QC requirements are identified elsewhere in these technical specifications.

Contractor shall submit QA/QC paperwork to the Engineer in accordance with Sections 3, 4, 5,
6, and 7. A sample of QA/QC requirements appears in the table below. These are provided for

convenience only; the contractor is responsible for all submittals identified in the technical

specifications.
QA/QC Requirements
® - c Fry
g o g S 2. 2 £
c2 S 5 58 8 a
20 T S T 4 g
4 = o o e Q
. Material . .
3.21 Fill New Source confirmation One time Delivery date
. 3.21 Fill ' In-place Compaction | Once a day End of day
3.22 Structural Fill New Source Gradation One time Delivery date
322 Structural Fill In-place Compaction | Once a day End of day
323 Pipe Bedding New Source Gradation One time Delivery date
Class 6 Aggregate . . "
324 Base Course New Source Gradation | One time Delivery date
Class 6 Aggregate g . ‘
324 Base Course In-place | Compaction | Once a day End of day
3.25 Rip Rap New Source | Gradation One time Delivery date
: Material . .
5.3.2 Geotextile New Source | confirmation One time Delivery date
Material . .
5.3.3 Geomembrane New Source | confirmation One time Delivery date
5.4.2 Geomembrane Installed Seam tests See Section5 | End of day
: . N ‘ Chemical ; .
6.2 All Matrix Materials New Source Analysis One time Delivery date
‘ i Material . .
6.2.1 Topsoil New Source confirmation One time Delivery date
6.2.2 Rounded Rock New Source Gradation One time Delivery date
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QA/QC Requirements
(continued)
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§a 8 5 58 ] a
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Q s [+ Q o 3

o o x ra Q
6.2.2 Rounded Rock New Source Gradation One time Delivery date
6.2.2 Wood Chips New Source Gradation One time Delivery date

Material . -

6.2.2 Manure New Source confirmation One time Delivery date
6.2.3 Rounded Rock New Source Gradation One time Delivery date
6.2.4 Limestone Rock New Source Gradation One time Delivery date
7.21 Wood Chips New Source Gradation One time Delivery date
7.21 Wood Shavings New Source Gradation One time Delivery date

: Material . .
7.21 Manure New Source confirmation One time Delivery date
7.21 1.5-inch Limestone New Source Gradation One time Delivery date
7.22 3-inch Limestone New Source Gradation One time Delivery date

AMEC Environment & Infrastructure, Inc.
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SECTION 3 - EARTHWORK

3.0 GENERAL

This section describes the work included in clearing, grubbing, and preparing the project site for
construction operations and includes materials, testing, and installation of earthwork for
excavations, fills, embankments, roadways, structures, and accessory items at the project site.

3.1 REQUIREMENTS
3.1.1 Submittals

1. Submit excavation and shoring drawings, if applicable, for worker protection in
accordance with Occupational Safety and Health Administration (OSHA) standards
and Atlantic Richfield (AR) Remediation Management (RM) Control of Work (CoW)
Requirements.

2. Submit four copies of a report from a testing laboratory, verifying that the fill materials
conform to the gradation specified.

3. Submit copies of compaction reports, as specified herein and in Section 1.
4. Submit dewatering plan.

3.1.2 Clearing and Grubbing

1. Remove and dispose of metal and concrete debris, trees, wood, or root matter,
including grass, stumps, logs, trunks, roots, or root systems greater than 1 inch in
diameter or thickness to a depth of 12 inches below the ground surface.

2. All collected material shall be disposed of at an off-site legal disposal site. Any
suitable topsoil materials shall be segregated and stockpiled on site at a location to
be coordinated with the Owner’s Representative.

3.1.3  Testing for Compaction
The Contractor shall test for compaction and relative density as described below.
1. Determine the density of soil in place by the sand cone method, ASTM D1556, or

by nuclear methods, ASTM D6938. Compaction tests will be performed for each lift
or layer.

2. Determine laboratory moisture-density relations of soils per ASTM D1557.
3. Sample materials- per ASTM D75.

4. "Relative compaction" is a ratio expressed as a percentage of the in-place dry
density to the laboratory maximum dry density.

5. Compaction shall be performed on each lift and deemed to comply with the technical
specifications when no test falls below the specified relative compaction. Each test
shall be no more than three percentage points below the specified compaction.

AMEC Environment & Infrastructure, Inc.
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Excess site excavated or wasted material shall be disposed of on site by the Contractor at a
location coordinated with the Owner’s Representative.

314 Disposal of Excess Material

3.1.5 Material Availability

Sufficient earthwork material to complete the work is not available at the site. Secure source of
material(s) and permits to complete the project requirements. Obtain fill and backfill material
from off site, as necessary, to satisfy project requirements.

3.2 MATERIALS
3.2.1 Fill

1. Fill material is material that is to be placed in locations that are not to be constructed
as structural fill.

2. Fill shall be excavated material that is free from organic matter (including peat and
humus), roots, debris, sludge, frozen materials, and rocks larger than 6 inches in the
greatest dimension. Large debris and rocks must be removed from fill prior to
placement.

3. Imported fill shall consist of silty sand and gravel with 5 percent (%) to 35% fines
(finer than the No. 200 sieve) by weight and approximately 10% to 50% gravel
(coarser than the No. 4 sieve) by weight, with no material larger than 3-inch
diameter. The source and material of imported fill (borrow material) shall be
submitted to the Engineer and approved in writing prior to purchase, hauling, and
placement.

3.2.2 Structural Fill

1. Structural fill is material that is to be placed beneath structures to the limits indicated
in the Construction Drawings and placed under sections of high-density polyethylene
(HDPE) geomembrane where over excavation has occurred.

2. Structural fill shall be excavated material that is free from organic matter (including
peat and humus), roots, debris, calcines, sludge, frozen materials, and rocks larger
than 3 inches in the greatest dimension. Large debris and rocks must be removed
from fill prior to placement.

3. Imported structural fill shall consist of silty sand and gravel with 5% to 35% fines
(finer than the No. 200 sieve) by weight and approximately 2% to 30% gravel
(coarser than the No. 4 sieve) by weight; with no material larger than 3-inch
diameter. The source and material of imported fill (borrow material) shall be
submitted to the Engineer and approved in writing prior to purchase, hauling, and
placement.

AMEC Environment & Infrastructure, Inc.
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3.23 Pipe Bedding

Granular sand and gravel bedding for piping shall consist of well-graded sand and gravel with a
maximum size of % inch, an average size of No. 4 sieve, and less than 10% passing a No. 200
sieve, by weight.

3.24 Class 6 Aggregate Base Course

Backfill shall consist of Class 6 aggregate base course, per Colorado Department of
Transportation (CDOT) specifications. Class 6 aggregate base shall be used in the
access roadway.

3.25 Rip Rap
Erosion protection shall be placed at the pipe outfalls into Pond 18. Erosion protection shall
consist 100% of sound 6-inch to 8-inch angular rock.

3.2.6  Water for Compaction and Dust Control

The Contractor shall provide all water, piping, and conveyance/transportation methods from the.
source to the point of use as needed for earthwork and dust control. Water from the St. Louis
Tunnel discharge channel or from site ponds is not suitable for use. The water source shall be
coordinated with the Owner’s Representative for point of diversion and diversion quantities. A
permit is currently in place with the Dolores Water Conservancy District.

3.2.7 Calcines

1. Calcines consist of red or purple colored fine grain material, as confirmed by Owner’s
Representative or the Engineer.

2. Ifitis determined by the Engineer in the field that calcines left in place as subgrade
material are structurally sound (can be compacted to the specified 95% of the
Standard Proctor Dry Density), they may be left in place.

3. Excavated calcines shall not be used for backfill material where calcines did not
previously exist and must be stockpiled on site in a location coordinated with the
Owner’s Representative or Engineer.

3.28 Sludge

Pond sludge includes fines and organic materials not suitable for backfill. Sludge material must
be stockpiled on site in a location coordinated with the Owner’s Representative.

AMEC Environment & Infrastructure, Inc.
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3.3 EXECUTION
3.3.1 Site Grading

Perform earthwork to the lines and grades shown in the Construction Drawings. Shape, trim,
and finish slopes of channels to conform to the lines, grades, and cross sections as shown. Do
not over excavate and backfill to achieve the proper grade.

3.3.2 Excavation

1. The site shall be graded per the Construction Drawings. Drainage features shall be
temporarily installed during construction to divert run-on drainage into area of work or
completed work and to mitigate ponding of stormwater during construction.
Excavation shall be performed in accordance with OSHA standards and AR RM
CoW Requirements.

2. Suitable materials shall be hauled and stockpiled on site after excavation. The
stockpile location shall be coordinated with the Owner's Representative prior to
commencement of excavation. No material may leave the site.

3. If the base of any excavation is unsuitable due to soil moisture, debris, or pond
sludge, the base material shall be over excavated to remove unsuitable material,
and the over excavated volume shall be replaced with structural fill. If the excavation
base material is still unsuitable after 2 feet of over excavation, the contractor can
continue to excavate until competent material is reached, or the use of geotextile
soil reinforcement can be used, as detailed in Section 5 — Geotextile and
Geomembrane Liner.

3.3.3 Backfill

Place in maximum 8-inch loose lifts and compact each lift to 85% of the standard proctor.
Backfill in pipe trenches shall be placed in 8-inch lifts and each lift compacted to 90% of the
standard proctor.

3.34 HDPE Geomembrane
1. The finished subgrade shall be within a tolerance of +0.10 foot of the grade and
cross section indicated or as approved by the Engineer.

2. Existing subgrade and any structural fill placed under the geomembrane shall be
compacted to 95% of the standard proctor.
3.3.5  Hydraulic Structures

1. The finished subgrade shall.be within a tolerance of +0.10 foot of the grade and
cross section indicated or as approved by the Engineer. In areas containing rock,
finish subgrade tolerance shall be coordinated with the Engineer.

2. Place 12 inches of structural fill under hydraulic structures in 6-inch lifts and compact
the top 12 inches of the subgrade to 95% of the standard proctor.

AMEC Environment & Infrastructure, inc.
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Pipe bedding shall be placed according to the trench detail in the Construction Drawings.
Bedding material shall be compacted using hand operated tamping equipment. Bedding shall be
placed 1 foot above the center of pipe before trench backfilling begins. A vibratory plate
compactor is acceptable from 1 foot above the center of pipe to 3 feet above the center of pipe.
No heavy construction machines shall be permitted over piping until a minimum of 3 feet of
compacted backfill has been placed over piping.

3.3.7 Moisture Control and Dust Control

1. During soil compaction, the Contractor shall maintain optimum practicable moisture
content required during placement and compaction in each lift. At the time of
compaction, the water content of the material shall be at optimum water content or
within 2% of optimum.

2. Contractor shall provide dust control during excavation, as necessary, to reduce
airborne dusts and calcines. Calcine work shall be conducted within a restricted work
zone with appropriate health and safety protocols in place.

3.3.8 Class 6 Aggregate Base Course
1. Class 6 aggregate base course shall be placed in 6-inch lifts.

. 2. Moisture conditioning may be required, and water shall be added or material
scarified to condition the material to within 2% of the optimum moisture content prior

to compaction.
3. Compaction shall be performed to 95% of the standard proctor.

3.3.9 Rip Rap
Erosion protection rock shall be dumped in place and spread to match the existing slope. No
special placement or density is required.

‘ AMEC Environment & Infrastructure, Inc.
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SECTION 4 - PIPE, FITTINGS, VALVES, APPURTENANCES, AND HYDRAULIC CONTROL
STRUCTURES
4.0 GENERAL

1. This section describes the general requirements for selecting piping materials and
miscellaneous piping items.

2. This section includes materials, testing, and installation of manually operated valves
including gate and ball valves.

3. This section also shall apply to wetland demonstration project water conveyance
pipe, storm drain pipe, and hydraulic structures.

4.1 REQUIREMENTS

Piping, valves, flowmeters, mixers, etc. shall be installed in locations identified in the
Construction Drawings. Hydraulic control structures such as inlet boxes, outlet boxes, Agridrains
(weirs), and perforated pipe shall be located in accordance with the Construction Drawings.

4.1.1 Submittals - Piping and Fittings
1. Submit shop drawings in accordance with the technical specifications.

2. Submit manufacturer’s data sheets for all polyvinyl chloride (PVC) piping, fittings,
appurtenances, and equipment to be used.

3. Submit manufacturer’s data sheets on proposed cleaning chemicals, solvent, and
cement proposed for use, including Material Safety Data Sheets.

4. Submit manufacturer's data sheet for gaskets.

4.1.2 Submittals — Valves

Submit valve manufacturer's catalog data and descriptive literature in accordance with technical
specifications.

4.2 MATERIALS

1. Pipe less than 4 inches in diameter shall be Schedule 80 PVC. Fittings for piping up
to 4 inches in diameter shall be Schedule 80 PVC. Fittings shall be Schedule 80 PVC
and shall be socket-type fittings, except where flanged joints are required to connect
to valves and equipment.

2. Solid pipe 6 inches in diameter shall be Schedule 40 PVC. Perforated 6-inch
diameter pipe shall be Schedule 40 PVC. Fittings shall be Schedule 40 PVC and
shall be socket-type fittings.

3. Sixteen-inch and 18-inch pipe shall be Schedule 40 PVC. Fittings shall be
Schedule 40 PVC and shall be socket-type fittings.

AMEC Environment & Infrastructure, Inc.
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PVC flanges shall be Class 150 bolt pattern and one-piece solid socket design and
shall be the same schedule type as the pipe. Do not use Van Stone flanges.

Unions shall have socket-type ends and shall match the schedule type of piping
where they are to be installed.

Valves shall be as indicated in Construction Drawings. Vented ball valves shall be
used for flow isolation. Gate valves shall be used for flow control. Provide with
operating hand wheels or levers, operating nuts, and extension stems, as required.
All valves should match the schedule rating of the pipe where they are to be

installed.

Flowmeters shall be 2-inch diameter electromagnetic Toshiba Model

No. GF63205ANBA1.

. Static mixers shall be 3-inch diameter Schedule 80 PVC Koflow low pressure loss

model.

Agridrains, as manufactured by Agri Drain Corporation, shall be provided of the size
and locations as shown on the Construction Drawings.

Twelve-inch diameter drainage culverts shall be constructed from dual wall
corrugated exterior HDPE (ADS N-12) pipe. Pipe connections shall be integral bell
and gasket joints.

‘ 43 EXECUTION

4.3.1 Piping and Valves, General

1.
2.

Pipe trenching shall be executed per Section 3 — Earthwork.

Pipe placement-and backfill materials shall conform to the pipe trench detail in the
Construction Drawings.

Compact material placed within 12 inches of the outer surface of the pipe by hand
tamping only.

Pipe with less than 6 feet of cover (excluding culverts) must have insulation, per the
trench detail in the Construction Drawings. Insulation shall be placed as the trench is
backfilled.

Pipe invert elevations must be within +0.10 foot of the design elevation in the
Construction Drawings.

Piping must be leak tested prior to backfill.

Test valves for leakage at the same time that the connecting pipelines are tested.
Valves shall show zero leakage. Repair or replace any leaking valves and retest.

AMEC Environment & Infrastructure, Inc.
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8. Operate manual valves through three full cycles of opening and closing. Valves shall
operate from full open to full close without sticking or binding. Do not backfill buried
valves until verifying that valves operate from full open to full closed.

9. Vented ball valves shall be installed such that the drilled hole (i.e., vent) in the ball
points in the direction of flow. Confirm, mark the flow orientation on the valve, and
install accordingly.

10. In flow control boxes, provide a minimum of two 12-inch long, 4-inch by 4-inch
redwoad sleepers to support the piping.

4.3.2 Flowmeter

Flow metering equipment shall be installed in accordance with the details and installation notes
provided on the Construction Drawings.

Provide a Grip L Coupling by Straub (or equivalent) downstream of the flowmeter. Coupling
shall be installed in locations shown on Construction Drawings. Tighten the coupling per the
manufacturer’s specifications. Leak test the connection as required by manufacturer to ensure
leak-proof connection.

4.3.3 Agridrains

’ Agridrains shall be installed on compacted structural backfill, as detailed for hydraulic structures
in Section 3 — Earthwork.

4.4 LEAK TESTING
441 Piping A
1. Perforated pipe and culverts do not require leak testing.

2. All non-perforated PVC pipe shall be leak tested using a low pressure air test with
pneumatic plugs at either end of the pipe segment.

a. One of the plugs provided shall have two taps. One tap will be used for
introducing air into the pipeline through suitable valves and fittings so that
the input air may be regulated. The second tap shall be fitted with valves
and fittings to accept a pressure gauge to monitor the internal pressure of
the pipe.

b. The pressure gauge shall be 4.5 inches in diameter, with bourdon tube or
diaphragm, 0 pounds per square inch (psi) to 15 psi pressure range, a 1 psi
figure interval, and 0.05 psi minor increments.

3. The leak testing procedure shall be as follows.

a. Connect the pressure gauge and air control equipment to the proper fittings,
and slowly apply air pressure.

. AMEC Environment & Infrastructure, Inc.
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b. Pressurize the pipe line to 4.0 psi gauge (psig), and throttle the air supply to
maintain between 3.5 psig and 4.0 psig for at least two minutes in order to
allow equilibrium between air temperature and pipe walls.

c. During this time, check all plugs for leakage.

d. If plugs are found to leak, bleed off air, tighten plugs, and repressurize the
pipeline.

e. After the temperature has stabilized, allow the pressure to decrease to
3.5 psig.

f. At 3.5 psig, begin timing to determine the time required for pressure to drop
to 2.5 psig.

g. The time, in seconds, for the air pressure to drop from 3.5 psig to 2.5 psig
should be greater than 18 seconds per 100 feet of pipe tested.

h. Ifthe air test fails to meet this time requirement, the leak shall be located and
repaired, and the pipeline shall be retested until the leakage is within the
allowable limits.

Hydraulic Structures and Agridrains

Hydraulic structures (excluding storm drain manholes and inlets) and Agridrains shall be leak
tested by performing a hydrostatic leak test. The leak testing procedure shall be as follows.

1.

The inlet and outlet of the structure shall be sealed with watertight plugs or
bulkheads, and the structure shall be filled with water to within 6 inches of the
top/rim.

The test level shall be clearly marked in the structure.

The test shall last a minimum of 24 hours. Once the test begins, the structure’s lid
shall be removed only in the presence of the Engineer.

Exfiltration will be determined by measuring the amount of water required to raise the
water level back to the marked level at the end of the test period.

The structure shall be considered to pass the ‘water exfiltration test if the exfiltration
volume is less than 0.3 gallon per 100 gallons of volume in the structure during the
test or if the water level decreased less than 1/8 inch over the test period; whichever
is less.

If the structure fails the water exfiltration test, the structure shall be repaired with a
method approved by the Engineer or completely replaced.

The water exfiltration test shall be repeated until a satisfactory test is obtained.

All temporary plugs shall be removed after each test.

AMEC Environment & Infrastructure, Inc.
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SECTION 5 - GEOTEXTILE AND GEOMEMBRANE LINER

5.0 GENERAL

1. This section includes materials, installation, and testing of a waterproof HDPE
geomembrane for installation in the wetland demonstration project.

2. The basins each shall be lined with two (2) layers of geotextile and one (1) layer of
geomembrane, per the Construction Drawings. Refer to Section 3 — Earthwork.

3. The purpose of the work shall be to provide a stabilized working platform section on
which wetland geotextile fabrics, geomembrane , and matrix materials can be placed
over otherwise unstable (i.e., soft) materials. This technical specification shall be
used for a construction platform and not as a means of mitigating swell.

5.1 REQUIREMENTS

Submittals shall include the following.
1. Submit shop drawings in accordance with the technical specifications.
2. Submit manufacturer's catalog data and descriptive literature. Show lining thickness.

3. Submit sheet layout with proposed size, number, and position of factory-fabricated
sheets, and indicate the location of factory and field joints. Show complete details
and/or methods for anchoring the lining at top of slope, making field joints, and
making seals at structures, pipes, etc. The layout must be approved by the Engineer
prior to commencing the work.

4. The installer of the flexible membrane liner material shall be approved in writing by
the manufacturer prior to installing the liner material. Manufacturer shall submit this
written approval to the Owner's Representative or Engineer prior to commencement
of any work on the liner.

5. Submit a material sample and weld sample.
6. Additional data, as indicated elsewhere in this technical specification.

5.2 MATERIALS
5.2.1 Reinforcement Grade Woven Geotextile
5.2.1.1 Delivery, Storage, and Handling
1. Geotextile labeling, shipment, and storage shall follow ASTM D4873.

2. Product labels shall show clearly the manufacturer or supplier name, style name, and
roll number.

3. Each geotextile roll shall be wrapped with a material that will protect the geotextile
from damage due to shipment, water, sunlight, and contaminants..

AMEC Environment & Infrastructure, Inc.
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4. During storage, geotextile rolls shall be elevated off the ground and adequately
covered to protect them from the following.

i‘

a. Site construction damage

b. Precipitation

c. Extended ultraviolet (UV) radiation including sunlight
d. Chemicals that are strong acids or strong bases

e. Flames including welding sparks

f. Excess temperatures

g. Any other environmental conditions that may damage the physical property
values of the geotextile

5.2.1.2 Subgrade Geotextile

1. Reinforcement subgrade geotextile shall be woven from high-tenacity, long-chain,
synthetic polymers composed of at least 95% by weight polyolefins or polyesters.
They shall form a stable network such that the filaments or yarns retain their
dimensional stability relative to each other, including selvages.

‘ 2. The geotextile shall meet the requirements of the following table. All numeric values
in the table except Apparent Opening Size (AOS) represent minimum average roll
values (MARV) in the specified directions. Values for AOS represent maximum
average roll values.

' AMEC Environment & Infrastructure, Inc.
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Subgrade Stabilization Geotextile (Mirafi HP 570)

Property | Test Method l Units Required Value

Reinforcement Properties MD CcD
Tensile Strength @ Ultimate ASTM D4595 Tos/ft (KN/m) 4800 (70) 4800 (70)
Tensile Strength @ 2% Strain ASTM D4595 Ibs/ft (KN/m) 960 (14) 1320 (19.3)
Tensile Strength @ 5% Strain ASTM D4595 Ibs/ft (KN/m) 2400 (35) | 2700 (39.4)
Coefficient of Interaction (Ci; sand) | ASTM D5321 - 0.8
Permittivity ASTM D4491 sec’ 0.4
Apparent Opening Size ASTM D4751 | U.S. Sieve (mm) 30 (0.6)
Sewn Seam Strength ' ASTM D4884 Ibs/ft (kN/m) 3000 (43.8)

Survivability Index Values MD CcD
Grab Tensile Strength ASTM D4632 Ibs (N) 475 (2114) | 440 (1958)
Tear Strength ASTM D4533 ibs (N) 180 (801) 180 (801)
CBR Puncture Strength ASTM D6241 Ibs (N) 2000 (8900)
Ultraviolet Stability (after 500 hours) | ASTM D4355 % 80

1. When sewn seams are required. Refer to Execution for overlap/seam requirements.

5.2.1.3 Subgeotextile
Mirafi HP 570 or equivalent.

§.2.2

1.

Geotesttile

The materials supplied as non-woven geotextile shall be of new, first-quality (needle-
punched, heat- or spun-bound, or stapled) polymer of 100% polyethylene or
polypropylene (97% polypropylene and 3% carbon black with antioxidants and heat
stabilizers) or polyester/polypropylene blend designed and manufactured specifically
for the purpose of separation, tensile reinforcement, planar flow, and filtration and
shall be used as designated on the Construction Drawings. The non-woven
geotextile shall have a mass per unit area of 12 ounces per square yard (oz/yd?)
unless otherwise designated on the Construction Drawings.

The materials shall be produced to be free of holes, undispersed raw materials,
broken needles, or any sign of contamination by foreign matter. The geotextile fabric
shall be uniform in color, thickness, size, and texture, and all rolls shall be properly
tagged and identified by the manufacturer with the manufacturer’s name, product
identification, roll number, roll identification, and: other pertinent information to fully
describe the geotextile.

The manufacturer is responsible for establishing and maintaining a quality control
program to assure compliance with the requirements of this technical specification.
Documentation describing the quality control program shall be made available upon
request. Testing shall be performed in accordance with the methods referenced in
this technical specification. The manufacturer’s certificate shall state that the finished
geotextile meets the requirements of the technical specification. Either mislabeling or
misrepresentation of materials shall be reason to reject those geotextile products.

AMEC Environment & Infrastructure, Inc.

P:\Project\16000s\SA 11161300 - Rico-Argentine Mine Site\11000_PLANS\WetlandDemo\Version_2\SPECS\Rico_Wetland Demo_Tech
Spec_Final_131231.docx 18



amec?

4. The material supplied as non-woven geotextile shall conform to the standards
outlined in the following table.

Non-Woven Geotextile

Mini

ASTM inimum

. a Test
Properties Test Value F
Method requency
(1 per)
Mass per unit area, oz/yd? D5261 6 8 10 | 12 90,000 ft2
Grab tensile strength, Ibs D4632 170 220 | 260 | 320 90,000 ft2
Grab elongation, % D4632 50 50 | 50 | 50 90,000 ft?
Puncture strength, Ibs D4833 110 135 | 180 | 210 90,000 ft2
Mullen burst strength, psi - D3786 330 420 | 520 | 620 90,000 ft2
Trapezoidal tear strength, lbs D4533 70 95 | 100 | 125 90,000 ft*
Apparent opening size, sieve # D4751 70 80 | 100 | 100 540,000 ft2
Permeability, cm/s D4491 0.30 0.30/0.30) 0.29 540,000 ft*
Water flow rate, gpm/ft? D4491 110 110 | 85 | 60 ‘540,000 ft*
UV resistance (%) ° D4355 70 70 | 70 | 70 per formulation
® Al values are MARV except UV resistance and AOS in mm. Values for AOS represent maximum
average roll value. UV is a typical value.

®  Evaluation to be 2-inch strip tensile specimens after 500 hours of exposure.
¢ Values that represent directional properties are specified for the weaker principal direction.

5. Each shipping document shall include a notation certifying that the material is in

accordance with the manufacturer’s certificate.

6. Each geotextile roll shall be wrapped with a material that will protect the geotextile,
including the ends of the roll, from damage due to shipment, water, sunlight, and

contaminants.

7. The protective wrapping shall be maintained during periods of shipment and storage.

8. During storage, geotextile rolls shall be elevated off the ground and adequately
covered to protect them from the following.

a. Site construction damage

b. Precipitation

c. Extended UV radiation including sunlight

d. Chemicals that are strong acids or strong bases

AMEC Environment & Infrastructure, Inc.
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e. Any other environmental conditions that may damage the property values of
the geotextile

5.2.3 Geomembrane Liner

1. The geomembrane shall be textured on both sides, HDPE, 60-mil nominal thickness,
unless otherwise designated on the Construction Drawings.

2, The HDPE geomembrane shall be a high quality formulation containing
approximately 97% polymer and 3% carbon black with antioxidants and heat
stabilizers. It shall be resistant to UV rays. All resin shall be hexene-based, consist of
all virgin material from the same manufacturer, shall not be intermixed, and no
reclaimed polymer may be added to the resin. The manufacturing process shall not
use more than 10% re-work. if re-work is used, it must be similar HDPE to the parent
material.

3. The geomembrane material shall be comprised of HDPE material manufactured of
new, first-quality products designed and manufactured specifically for the purpose of
liquid containment in hydraulic structures, as applied to the mining industry. The
material shall be produced to be free of holes, blisters, undispersed raw materials, or
any sign of contamination by foreign matter. The geomembrane is to be supplied in
roll form. Each roll is to be identified with labels indicating roll number, thickness,
length, width, and manufacturer's name.

4. The geomembrane manufacturer shall be ISO 9000/2000 certified. The

. manufacturer’s laboratory must be certified by Geosynthetic Accreditation Institute
(GAl) / Laboratory Accreditation Program (LAP) for the tests being performed and
shall have a third-party independent quality assurance program. The third party shall
perform the required tests at the required frequency, as stated in this technical
specification, or at such frequency as is mutually agreed to by the Engineer and the
manufacturer at the time of award. All test results shall be provided to the Engineer,
and the rolls of material shall be clearly identified and correlate to the test results.

5. Extrudate rod or bead material used for extrusion welding shall be made from the
same type of resin as the geomembrane and be from the same resin supplier as the
resin used for manufacture of the geomembrane.

6. The material shall be warranted against manufacturer's defects as well as
degradation due to UV light for exposed areas for a minimum of 20 years from the
date of installation or as mutually agreed prior to award of the contract for supply
between the Engineer and the geomembrane manufacturer. This warranty shall
cover the cost of material, freight and duties, handling, labor, and equipment to
replace the defective or failed material.

7. The material supplied shall conform to the standards outlined in the Tables 1, 2,
and 3 at the end of this section. The manufacturer shall furnish the following product
data, in writing, to the Engineer prior to shipment of the geomembrane material.

‘ AMEC Environment & Infrastructure, inc.
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i. Certification stating that the resin meets the technical specification
requirements.and that it is all from the same manufacturer.

ii. Statement certifying no reclaimed polymer is added to the resin.
iii. Copy of QA/QC certificates issued by resin supplier.
b. Geomembrane roll, extrudate rod, and bead material:

i. Copy of QA/QC certificates issued by the geomembrane manufacturer
and the third-party independent quality assurance tester.

ii. Certification that the geomembrane material delivered to the project
complies with these technical specifications.

ii. Certification that extrudate rod or bead is from one manufacturer, is the
same resin type, and was obtained from the same resin supplier as the
resin used to manufacture the. geomembrane rolls.

c. Conformance tests shall be conducted using the following ASTM testing
methods at a minimum of one sample per resin lot:

60-mil HDPE Textured Geomembrane
ASTM D5994 — Thickness

ASTM D1505 — Density

ASTM D6693 — Tensile Properties
ASTM D4833 — Puncture Resistance
ASTM D1603 — Carbon Content

53 EXECUTION
5.3.1 Reinforcement Grade Geotextile Installation

1. Contractor shall check the reinforcement grade woven geotextile upon delivery to
verify that the proper material has been received. The geotextile shall be inspected
by the Contractor and confirmed to be free of flaws or damage occurring during
manufacturing, shipping, or handling.

2. Install reinforcement grade woven geotextile at locations shown on the Construction
Drawings or as designated by the Engineer. Two layers of reinforcement grade
woven geotextile shall be placed on the compacted subgrade. The two layers shall
be oriented to ensure that their principal strength directions are perpendicular to
each other.

3. Sewn and overlapped joints shall meet the manufacturer's recommendations for
: reinforcement over subgrade. Where subgrade is firm, sewing or 36-inch overlapping
shall be used for joint connections and tear repair. In wet areas where subgrade is

AMEC Environment & Infrastructure, Inc.
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extremely soft, roll joints or repair joints shall be sewn to meet the sewn strength
shown in Section 5.2.1.2.

. On curves, the geotextile may be folded or cut to conform to the curves. The fold or

overlap shall be in the direction of construction and held in place by pins, staples, or
piles of fill or rock.

Prior to covering, the geotextile shall be inspected by the Engineer to ensure that the
geotextile has not been damaged during installation. Damaged geotextile shall be
repaired immediately. install a patch over a damaged area and extend 3 feet beyond
the perimeter of the tear or damage, and sew or overlap patch.

. A minimum 24-inch thick, 1.5-inch minus sub-round to sub-angular fill shall be placed

atop the two layers of geotextile. Sharp rock and objects shall be avoided. At soft or
critical locations, another layer of geotextile may be placed in the middle of the
24-inch thick fill, as directed by the Engineer. The bottom 12 inches of fill shall be
placed in a single 12-inch lift and compacted to a density equivalent to 95% of the
standard proctor. In extremely soft conditions, the lower 12-inch lift may be placed
uncompacted. The top 12 inches of fill shall be placed in two 6-inch lifts and
compacted to a density equivalent to 95% of the standard proctor.

. The fill shall be placed by end dumping onto the geotextile from the edge of the

geotextile or over previously placed fill. Sudden braking and sharp turning shall be
avoided. Tracked construction equipment should not be operated directly upon the
geotextile. A minimum fill thickness of 12 inches is required prior to operation of
tracked vehicles over the geotextile. Turning of tracked vehicles should be kept to a
minimum to prevent tracks from displacing the fill and damaging the geotextile.
Sharp turning of vehicles shall not be permitted on the first lift above the geotextile.

If placement of the backfill material causes damage to the geotextile, the damaged
area shall be repaired as previously described. The placement procedure then shall
be modified to eliminate further damage from taking place.

Geotextile

. The non-woven geotextile shall be installed on the areas shown on the Construction

Drawings or as directed by the Engineer.

. The geotextile shall be handled in such a manner as to ensure that it is not damaged

in any way.

. All geotextiles shall be weighted by sandbags or approved equivalent. Such anchors

shall be installed during placement and shall remain in place until replaced with
cover material.

Necessary precautions shall be taken to prevent damage to adjacent or underlying
materials during placement of the geotextile. The geotextile shall not be exposed to
precipitation prior to being installed and shall not be exposed to direct sunlight for
more than 15 days after installation.

AMEC Environment & infrastructure, Inc.
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When seaming is specified, the geotextile shall be seamed using heat seaming or
overlap stitching methods as recommended by the geotextile manufacturer and
approved by the Engineer. Sewn seams shall be made using polymeric thread with
chemical resistance equal to or exceeding that of the geotextile. All sewn seams
shall be continuous. Seams shall be oriented down slopes perpendicular to grading
contours unless otherwise specified. For heat seaming, fusion-welding techniques
recommended by the geotextile manufacturer shall be used.

All joints shall have a minimum 6-inch overlap and shall be continuously heat-fused;
alternatively, joints may be sewn where they are used to enclose drainage material
around a pipe or other structure.

Construction equipment should not be operated directly upon the geotextile.

Material overlying the geotextile shall be placed carefully to avoid wrinkling or
damaging the geotextile.

Holes in the geotextile material shall be repaired using a patch of identical material
extending a minimum 6 inches on all sides of the hole. The patch shall be heat
bonded. If heat bonding is not possible, the patch shall extend a minimum of

18 inches on all sides of the hole.

In areas where non-woven geotextile is used as separation or filtration, care should
be taken to install the layer without producing holes or gaps where the migration of
fines into the drainage system could occur. This may be done by ensuring sufficient
overlap of seams (minimum 18 inches) and properly wrapping the edges of the
geotextile under the gravel areas being protected or over-running the edges of the
geotextile past the area requiring separation or filtration.

Geomembrane Liner

1.

The HDPE geomembrane shall be installed on the areas shown on the Construction
Drawings or as directed by the Engineer.

Prior to deployment of geomembrane, the Installer shall inspect and accept, with the
Engineer, all surfaces on which the geomembrane is to be placed. The surface on
which the geomembrane is to be installed shall be free of sharp particles, rocks, or
other debris to the satisfaction of the Engineer and the Installer. Sharp objects shaII
be removed by raking, sweeping, or handpicking, as necessary.

To the extent possible, field and factory seams shall run perpendicular to the top of
the slope. Panels shall be secured temporarily with sandbags or other approved
ballasting method to hold them in place until field seams have been completed and
the geomembrane has been anchored permanently.

Installation of the geomembrane shall be performed under the direction of a field
engineer or supervisor who has instalied a minimum of 500,000 square feet of
flexible geomembrane material. The geomembrane shall be placed over the
prepared surfaces using methods and procedures that ensure a minimum of
handling. Adequate temporary and permanent anchoring devices and ballasting shall
be provided to prevent uplift and damage due to winds. The Installer is solely
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responsible for the safety of their operations, including decisions regarding
deployment in adverse weather conditions and the amount of temporary anchoring
and ballasting required.

5. Use lap joints to seal factory-fabricated sheets of HDPE together in the field with
minimum 6-inch overlaps. Make field joints between sheets of HDPE on a supporting
smooth surface. Form the lap joints by lapping the edges of sheets a minimum of
6 inches. Wipe the contact surfaces of the sheets clean to remove dirt, dust,
moisture, or other foreign materials. Joints shall be extrusion-welded or hot-shoe
welded; hot-air welding will not be allowed except as tack-welding prior to final
welding. Welds shall be in accordance with the manufacturer's recommendations.

6. Patch repairs to the HDPE membrane with a piece of the membrane material itself.
Apply patching with an extrusion weld.

7. Tightly bond joints on completion of the work. Replace or repair any geomembrane
surface showing injury due to scuffing, penetration by foreign objects, or distress
from other causes with an additional piece of membrane material of the proper size.

8. Anchor the geomembrane to the inside crest edge of the embankment such that no
movement or displacement of the geomembrane on the inside embankment face can
be realized. This anchoring shall be done following the loading/backfilling the
basin/cell.

9. The Installer shall take into account that frequent high winds may result in delays.
‘ The Installer shall take all necessary measures to ensure that each panel is
sufficiently ballasted to prevent damage or movement by wind. Fusion of panels and
repairs will be permitted only under weather conditions allowing such work and within
the warranty limits of the geomembrane manufacturer, as approved by the Engineer.

10. Horizontal field seams on slopes shall be kept to a minimum. Horizontal seams on
steep slopes shall be avoided where possible by cutting the geomembrane at a
45-degree angle. Generally, horizontal seams are to be no closer than 10 feet from
the toe of the slope. Horizontal seams shall be made by lapping the uphill material
over the downhill material. Panels shall be shingled in a manner that prevents water
from running beneath the geomembrane.

11. The geomembrane shall be installed in a relaxed condition and shall be free of
tension or stress upon completion of the installation. The installed geomembrane
shall contain sufficient slack material to allow for thermal expansion and contraction.
Individual wrinkles should take the form of undulations in the geomembrane but
should not be large enough for the material to fold over itself.

12. During installation, the Installer shall give each field panel an identification code
number consistent with the layout plan. The Engineer shall agree upon the
numbering system. The Installer shall update the layout plan as each panel is
installed to show the location of each panel. A field panel is defined as the area of
geomembrane that is to be seamed in the field (roll or portion of a roll cut in the field).

‘ AMEC Environment & Infrastructure, Inc.
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13. Individual panels of geomembrane material shall be laid out in a pattern that will
produce the least number of seams. The material shall be overiapped prior to
welding. Extreme care shall be taken by the Installer in the preparation of the areas
to be welded. The joint interface shall be cleaned and prepared according to
procedures laid down by the material manufacturer and approved by the Engineer.
Seaming shall not take place unless the panel is dry and clean. All sheeting shall be
welded together by thermal methods.

14. Any area showing damage due to excessive scuffing, puncture, or distress from any
cause shall be replaced or repaired with an additional piece of geomembrane.

15. No “fish mouths” will be allowed within the seam area. Where “fish mouths” occur,
the material shall be cut, overlapped, and an overlap extrusion weld applied.

16. Geomembrane panels must have a finished overlap of 4 inches to 6 inches for
double-wedge welding seams and minimum 6 inches for extrusion welding seams.
Notwithstanding this provision, sufficient overtap shall be provided to allow peel tests
to be performed on any seam.

17. Handling and storage of the geomembrane shall be in accordance with the
manufacturer’s printed instructions. Persons walking or working on the
geomembrane shall not engage in activities or wear shoes that could damage the
geomembrane.

18. An adequate number of handling equipment, welding apparatuses, and test
equipment shall be maintained on site to avoid delays due to problems with
equipment failures.

19. Upon completion of installation, dispose of trash, waste, material, and equipment
used in connection with the work hereunder, and leave the premises in a neat
condition.

54 TESTING
541 Geotextile

1. The Installer, along with the Engineer, shall be responsible for accepting the
subgrade surface prior to deploying the overlying geosynthetics.

2. The Engineer may randomly inspect geotextile before, during, and after (using test
pits) installation.

3. Any damaged or defective geotextile (i.e., frayed coating, separated junctions,
separated layers, tears, etc.) will be repaired/replaced. Proper replacement shall
consist of replacing the affected area by adding 3 feet of geotextile to either side of
the affected area.

' AMEC Environment & Infrastructure, Inc.
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54.2 Geomembrane Liner
5.4.2.1 General

1. The Installer shall submit a copy of their Quality Control Manual to the Engineer prior
to the start of installation of any geomembrane. If there are discrepancies between
this technical specification and the Installer's Quality Control Manual, the more:
stringent requirements will apply, unless determined otherwise by the Engineer.

2. The Installer shall be fully responsible for carrying out all quality control tests on the
geomembrane and shall do so to the satisfaction of the Engineer and in accordance
with this specification and the Installer's Quality Control Manual. On-site physical
nondestructive and destructive testing shall be completed on all joints to ensure that
watertight uniform seams are achieved on a continuous basis as installation
proceeds. At the time of bid submission, details shall be provided by the Installer that
set forth the method proposed for both destructive and nondestructive testing of
seams. The Engineer shall approve these methods prior to the Installer commending
the work. Visual inspection alone is unacceptable.

3. Fusion of panels and repairs will be permitted only under weather conditions allowing
work that is in conformance with the technical specifications, within the warranty
limits imposed by the manufacturer, and to the approval of the Engineer.

4. At a minimum, the Installer’s field installation test program shall consist of periodic
visual observations and continuity and strength tests, as defined in the following

‘ subsections.

5.4.2.2 Trial Welds

Trial welds shall be completed to verify the performance of the welding equipment and operator
prior to performing production welds. No welding equipment or operator shall perform
production welds until equipment and operator have successfully completed a trial weld. The
following procedures shall be followed for trial welds.

1. Make trial welds under the same surface and environmental conditions as the
production welds (i.e., in contact with subgrade and similar ambient temperature).

2. Perform a minimum of two trial welds per day per welding apparatus — one made
prior to the start of work and one completed at mid-shift or for every 5 hours of
seaming operations.

3. Cut five 1-inch-wide-by-6-inch-long test strips from the trial weld.

4. Quantitatively test specimens for peel adhesion and then for bonded seam strength
(shear).

5. Trial weld specimens shall pass when the results shown in Table 3 are achieved in
both peel and shear tests and when both of the following are achieved.

. AMEC Environment & Infrastructure, Inc.
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a. The break, when peel testing, occurs by Separation in the Plane (SIP) of the
sheet, not through adhesion failure separation (AD).

b. The break is ductile.

6. Make appropriate adjustments to welding equipment, methods, etc. and repeat the
trial weld, in its entirety, when the trial weld samples fail in either peel or shear, as
defined on Table 3, footnote 2.

5.4.2.3 Field Seaming

1. The Contractor shall have at least one master welder who will provide direct
supervision over other welders, as necessary.

a. The welding equipment shall be capable of continuously monitoring and
controlling the temperatures in the zone of contact where the machine is
actually fusing the material to ensure changes in environmental conditions
will not affect the integrity of the weld.

b. The seam area shall be cleaned of dust, mud, moisture, and debris
immediately ahead of the welding apparatus.

c. The seam overlaps shall be aligned consistent with the requirements of the
welding equipment being used. A 4-inch to 6-inch overlap shall be used for
double wedge welded seams and 6-inches for extrusion welded seams

‘ unless approved otherwise by the Engineer.

d. Seaming shall not proceed when the ambient air temperature or adverse
weather conditions jeopardize the integrity of the geomembrane installation.
The Installer and Engineer shall confer on the determination of this condition.

e. Extrusion welding apparatus shall be purged of heat-degraded extrudate
before welding.

f. The double-wedge fusion welding process shall be used unless alternate
methods are approved by the Engineer. Extrusion welding will be permitted to
weld short seams and repair small areas where double-wedge welding is not
feasible and where test samples have been removed.

2. The Installer shall perform visual inspections of deployed and welded HDPE panels
to identify defects, damage, or protrusion of sharp objects that may affect the
integrity of the geomembrane. Defective or damaged areas will be marked and
repaired according to the technical specifications and the guidelines in the Installer’s
Quality Control Manual.

3. A quality control technician or field engineer acting for the Installer shall inspect each
seam, marking his initials and date inspected at the end of each panel. Any area
showing a defect shall be marked and repaired in accordance with the applicable
repair procedures.

| .
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5.4.2.4 Continuity Testing

1.

A maximum effort shall be made to install a perfect geomembrane. This implies that
all seams completed in the field, patches, and extrusions shall be tested and
recorded. All failures shall be isolated and repaired as directed by the Engineer. A
general testing procedure is included as follows.

a. Test all field seams and patches with interseam pressure, vacuum box, spark
tester, or other approved methods. Pressure and vacuum testing are
discussed in following subsections.

b. Isolate and repair all areas indicating any leakage. Retest the repair.

Interseam Pressure Testing — test procedure for interseam pressure for seams (for
double-wedge welding only):

a. Seal both ends of the seam to be tested by applying heat to the end of the
seam via a heat gun until flow temperature is achieved. Clamp off the ends
and let cool.

b. Insert a pressure gauge/needle assembly into the end of the seam and seal.

c. Pressurize the air channel between the two seams to between 30 psi and
35 psi. Following pressure stabilization, take the initial pressure reading, hold
the pressure a minimum of 3 minutes, and take a second reading.

d. The allowable leak down for the seam is 3 psi.

e. If the pressure does not drop below the maximum allowable 3 psi, open the
air channel at the end away from the pressure gauge. Air should rush out and
the pressure gauge should register an immediate drop in pressure, indicating
that the entire length of seam has been tested. If this does not happen, either
the air channel is blocked or the equipment is faulty, and the test is not valid.

f. Enterthe resuits of the leak test on the appropriate document, indicating
either a passed or a failed seam. If the seam fails, the repair work and
subsequent testing should be recorded on the same document.

g. Repair the area where the pressure gauge/needle assembly was installed
and where the air was released.

3. Vacuum-Box Testing — the proposed test procedure is as follows:

a. Mix a solution of liquid detergent and water and apply an ample amount to
the area to be tested. If a seam contains excess overlap or loose edges, it
must be trimmed before testing.

b. Place a translucent vacuum box over the area and apply aslight amount of
downward pressure to the box to seat the seal strip to the geomembrane.

AMEC Environment & Infrastructure, Inc.
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Apply a vacuum of 3 psi to 5 psi for a minimum of 15 seconds to the area.
Any leaks will become visible by large bubbles.

Enter the results of the leak test on the appropriate document, indicating
either a passed or a failed seam. If the seam fails, the repair work and
subsequent testing should be recorded on the same document.

4. Spark Testing — extrusion welded patches, cap, etc., in lieu of being vacuum-box
tested, may be “spark” tested. The basic procedure for spark testing is as follows.

a.

The seam shall be prepared for extrusion welding in accordance with the
Installer’s procedures.

Just prior to applying the extrusion bead, a small-gauge copper wire is placed
into the seam. An 18-gauge bare copper wire usually works well. The wire
should be grounded at one end and placed at the edge of the top sheet of the
overlap seam. Tucking the wire under the edge of the top sheet will help hold
the wire in place during welding, but this should be done prior to grinding to
avoid the risk of contamination of the weld area.

Apply the extrudate bead as normal, and allow the weld to cool.

Energize the spark tester, and move the electrode wand near a grounding
source to determine the maximum length of spark that can be generated.
Adjust the output voltage setting until the spark length exceeds the greatest
potential leak path distance. This is typically the diagonal distance from the
embedded wire to the edge of the weld bead ata “T" joint.

Once the output voltage has been set, testing may start. Testing is performed
by passing the electrode over the seams with the electrode in contact with the
membrane and/or the extruded weld bead. The audible and visual indication
of a spark provides the determination of a potential leak path.

If a potential leak is detected, the area may be repaired by grinding and re-
welding. Applying additional weld beads adjacent to the leaking weld is not an

-acceptable repair technique. This will only lengthen the leak path to the

extent that the spark tester may not be capable of generating a spark of
sufficient length to breach the lengthened gap.

Atfter grinding and re-welding, the seam must be retested. If there is still an

indication of a potential leak (spark), it may be required to apply a patch over
the entire area.

5.4.2.5 Destructive Testing

1. Peel and shear seam strength testing shall be carried out on samples of seams
removed from the installed panels. For these tests, the following procedure shall be
followed.

a.

Coupon sampling of all field seams, including patches and repair areas, shall
be taken by cutting perpendicular to the seams a sample approximately
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36 inches by 12 inches in size. This sample shall be cut into three 12-inch by
12-inch samples, labeled with the date ‘and location, and individually marked
“Engineer Sample,” "QA/QC Sample,” and “Lab QA/QC Sample.” The
frequency and location shall be determined by the Engineer but shall not be
less than one sample per 500 feet of field seams. These coupons shall be
tested on site for peel and shear seam strength and thickness, in accordance
with D6392.

b. Heat-welded seams shall be allowed to cool or warm to about 70°F prior to
testing. Solvent seams, when used, shall be allowed to cure according to the
manufacturer's recommendations. Additionally, at the Engineer’s option,
approximately 10% of the coupons (sized to 1 inch by 6 inches) shall be sent
to an independent laboratory for confirmation testing. Should the lab and field
tests conflict, installation shall halt until the conflict is resolved to the
satisfaction of the Engineer.

2. The Engineer will continuously inspect the installation of the HDPE geomembrane to
ensure that the procedures specified in this section are adhered to fully.

3. Weld specimens shall pass when the resuits shown in Table 3 are achieved in both
peel-and shear tests and as follows.

a. The break, when peel testing, occurs by SIP of the sheet not through AD.
b. The break is ductile.

4. |n the event of a failing test result, the Installer shall follow one of the following two
options.

a. Reconstruct the seam between any two passed test locations.

b. Trace the weld to an intermediate location at least 10 feet or to where the
seam ends in both directions from the location of the failed test. Once the
failing limits of the seam are isolated, that portion of the seam shall be
reconstructed or capped.

5. Seams welded prior to and after the failed seam using the same welding device
and/or operator shall be tested.

5.4.2.6 Repair Procedures

Damaged or defective geomembrane or seam areas failing a destructive or non-destructive test
shall be repaired. The Installer shall be responsible for repair of damaged or defective areas.
The repair method shall be decided by the Installer but must be agreed upon by the Engineer.
Procedures available include the following.

1. Replacement. Remove damaged geomembrane or unacceptable seam and replace
with acceptable geomembrane materials if damage cannot be satisfactorily repaired.

AMEC Environment & infrastructure, Inc.
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2. Patching: Used to repair large holes, tears, undispersed raw materials, and
contamination by foreign matter.

3. Abrading and Re-Welding: Used to repair small seam sections.
4. Capping: Used to repair large lengths of failed seams.

5. Flap Welding:. Used to extrusion-weld the flap (excess outer portion) of a fusion weld
in lieu of a full cap.

6. In addition, the following procedures shall be observed.

a. Surfaces of HDPE that are to be repaired by extrusion welds shall be
abraded lightly to ensure cleanliness.

b. All geomembrane shall be clean and dry at the time of repair.

¢. Extend patches or caps at least 6 inches for extrusion weld and 4 inches for
wedge weld beyond the edge of the defect, and round the corners of patch
material. The edges of all patches are to be beveled.

7. Furthermore, repair verification shall be performed as follows.
a. Number and log each patch repair.

b. Non-destructively test each repair using methods specified in this technical
specification.

5.4.2.7 Field Testing of Seam Welders

1. Prior to starting field installation of the geomembrane , each seam welder shall
prepare three test strips, each a minimum of 20 feet long. Test six coupons from
each strip to failure for both shear and peel. Do not install geomembrane without
first successfully passing these initial field tests. Each seam welder shall
demonstrate the ability to consistently make successful seams.

2. At the beginning of each day, each welder and welder apparatus shall prepare a
10-foot-long test strip. Test each sample weld for shear and peel. The sample weld
shall pass these tests before either the welder or welding apparatus is used on the
lining system.

5.4.2.8 Field Testing of Seams

1. Test every weld in the field with a vacuum suction box. Apply a seap solution over
the seam weld. When 'suction is applied to the seam, leaks are demonstrated by
bubble formation. Mark and repair all holes.

2. Remove test samples (coupons), and test using an on-site tensiometer.

a. Test a minimum of one seam sample for each 200 lineal feet of seam
fabricated for this project for shear and peel. Repair each hole created by
coupon removal.

AMEC Environment & Infrastructure, Inc.
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b. Mark all samples so that they can be identified with the particular group of
material from which they are collected.

c. Failure of any sample to meet or exceed the requirements in this technical
specification will be cause for rejection of the material from which the failed
sample was collected. If the manufacturer can establish to the Engineer, via
submittal of additional samples, that only a portion of the material
represented by the failed sample does not meet the requirements, then only
that portion will be rejected.

5.4.2.9 Certification

At the completion of the geomembrane installation, the Installer shall provide the Engineer with
a certification stating that the geomembrane was installed and tested in accordance with the
technical specifications together with a report of the test results. The certification shall be
provided to the Engineer prior to the demobilization of the installation personnel from the site,
unless agreed otherwise by the Owner’s Representative. The report of the test results shall be
provided in hard copy and digital format to the Owner's Representative and the Engineer not
later than 30 days after the installation work has been completed.

5.4.2.10 Completion

At the completion of the installation, the Installer shall provide a set of as-built drawings showing

‘ the actual geomembrane panel layout, seams, location(s) of destructive test samples, and
location(s) of major repairs, including repaired seams and capped areas. The as-built panel
layout must be submitted in hard copy and digital format to the Engineer not later than 30 days
after the installation work has been completed.

. AMEC Environment & Infrastructure, Inc.
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Table 1 <= HDPE Geomembrane, Smooth
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Test Value Te;ting
Test Frequency
Properties __Method 30 mils 40 mils 50 mils 60 mils 80 mils 100 mils | 120 mils | (minimum)
Thickness (min. avg.) D5199 Nominal | Nominal | Nominal Nominal | Nominal | Nominal | Nominal Per roll
» | owest individual of 10 values -10% -10% -10% -10% -10% -10% -10%

. . » 0.940 0.940 0.940 0.940 0.940 0.940 0.940 200,000
Density mg/L (min.) D1505/D792 glce glec glce glec glce glee glce lbs
Tensile Properties (min. avg.) " ,

. Vi . . 105 126 168 210 252
Yield strength 63bs/in | 84lbsin | o5y lbs/in lbs/in Ibs/in Ibs/in
i - D6693
. 114 152 190 228 304 380 456 | 20,000 Ibs
Break strength Type IV Ibsfin lbs/in Ibsfin lbs/in lbs/in Ibs/in Ibs/in
= Yield elongation 12% 12% 12% 12% 12% 12% 12%
* Break elongation 700% 700% 700% 700% 700% 700% 700%
Tear Resistance (min, avg.) D1004 21 lbs 28 Ibs 35 Ibs 42 Ibs 56 Ibs 70 Ibs 84 Ibs 45,000 Ibs
Puncture Resistance (min. avg,) D4833 54 Ibs 72 Ibs 90 lbs 1081bs | 1441bs | 180Ibs | 216lbs | 45,000 Ibs
2 D5397 300 300 300 300 300 300 300 Per
Stress Crack Resistance (Appendix) hours hours hours hours hours hours hours GRI-GM10
Carbon Black Content (range) D1603° 2.0-3.0% | 2.0-3.0% | 2.0-3.0% | 2.0-3.0% | 2.0-3.0% | 2.0-3.0% | 2.0-3.0% | 20,000 Ibs
Carbon Black Dispersion _ D5596 Note 4 Note 4 Note 4 Note 4 Note 4 Note 4 Note 4 45,000 Ibs
Oxidative Induction Time (OIT; min. avg.) ®
a) Standard OIT D3895 100 min. | 100min. | 100 min. | 100 min. | 100 min. | 100 min. { 100 min. 200,000
~OR-- ' o bs
b) High Pressure OIT D5885 400 min. | 400 min. | 400 min. | 400 min. | 400 min. | 400 min. | 400 min,
Oven Aging at 85°C 5.6 D5721
a) Standard OIT (min. avg.) — % retained
after 90 days D3895 55% 55% 55% 55% 55% 55% 55% Per each
~ ~OR-- o formulation
b) High Pressure OIT (min. avg.) - % D5885 80% 80% 80% 80% 80% 80% 80%

retained after 90 days
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Table 1 — HDPE Geomembrane, Smooth

(continued)
v Test Value Testing
Test _ - ‘ . Frequency
Properties Method 30 mils 40 mils 50 mils 60 mils 80 mils 100 mils | 120 mils | (minimum)
UV Resistance® GM11
a) Standard OIT (min. avg.)’ D3895 N.R N.R N.R N.R7 N.R N.R N.R _
- - Per each
—OR- — — formulation
b) High Pressure OIT (min. avg.) — % o o o o o o
retained after 1,600 hours s,% D5885 50% 50% 50% 50% 7 50% 50% 50%

" 1. Machine direction (MD) and cross-machine direction (XMD) average values should be on the basis of five (5) test specimens in each direction.
* Yield elongation is calculated using a gauge length of 1.3 inches.
¢ Break elongation is calculated using a gauge length of 2.0 inches.

2. P-NCTL test is not appropriate for testing geomembranes with textured or irregular rough surfaces. Test should be conducted on smooth edges of textured
rolls or on smooth sheets made from the same formulation as being used for the textured sheet materials. The yield stress used to calculate the applied load
for the SP-NCTL test should be the manufacturer's mean value via MQC testing.

3. Other methods, such as D4218 (muffle furnace) or microwave methods, are acceptable if an appropriate correlation to D1603 (tube fumace) can be
established.

Carbon black dispersion (only near spherical agglomerates) for ten (10) different views: nine (9) in Categories 1 or 2 and one (1) in Category 3.

The manufacturer has the option to select either one of the OIT methods listed to evaluate the -antioxidant content in the geomembrane.

It is also recommended to evaluate samples at 30 and 60 days to compare with the 90-day response.

Not recommended since the high temperature of the Standard OIT test produces an unrealistic result for some of the antioxidants in the UV-exposed samples.
The condition of the test should be 20-hour UV cycle at 75°C followed by 4-hour condensation at 60°C.

UV resistance is based on percent-retained value regardless of the original High Pressure OIT value.

© N O~
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Table 2 - HDPE Geomembrane, Textured
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Test Value 3
Testing
Test Frequency
Properties Method 30 mils 40 mils 50 mils 60 mils 80 mils 100 mils | 120 mils | (minimtm)
Thickness (min. avg.) Nominal | Nominal | Nominal Nominal Nominal Nominal Nominal
rickness {min. avg.) D5994 (-5%) (-5%) (-5%) (-5%) (-5%) (5%) | (-5%) Per roll
=_Lowest individual of 10 values -10% -10% -10% -10% -10% -10% -10%
Asperity Height mils (min. avg.) ' GM 12 10mi | 10mi  [10mil | 10mi | 10mi 10mi | 10 mil E"fa’l 2nd
. N 0.940 0.940 0.940 0.940 0.940 0.940 0.940
Density mg/L (min.) D1505/D792 glc glec glec Joc glcc glce glcc 200,000. !bs
Tensile Properties (min. avg.)®
v - i . 105 126 210 -,
® Yield strength Dese3 63 [l};/[n §4 I,bs_ll,n‘ ) ibs/in Ibs/in 168 Ibs/in Ibsfin 252 Ibsfin
= Break strength TypelV | 45ibs/in | 60lbs/in | 751bsin | 90lbs/in | 1201bsfin | o0 | 180 Ibssin | 20:000 1S
_=_Yield elongation 12% 12% 12% 12% 12% 12% | 12%
s Break elof\gatiqd; . 150% 150% 150% 150% 150% 150% 150%

Tear Resistance (min. avg.) D1004 21lbs | 281Ibs 35 ibs 42 lbs 56 lbs 70 Ibs 84 Ibs 45,000 Ibs
Puncture Resistance (min. avg.) D4833 _ 54 Ibs » 72 Ibs. 90 lbs 108 Ibs 144 lbs 180 Ibs 216 Ibs 45,000 Ibs
. i cbmring 4 D56397 300 300 300 300 , 300 Per
Stress Crack Resistance (App.) hours hours hours hours | 300hours | hours 300 hours GRI-GM10
Carbon Black Content (range) D1603° | 2.0-3.0% | 2.0-3.0% | 2.0-3.0% | 2.0-3.0% | 2.0-3.0% | 2.0-3.0% | 2.0-3.0% | 20,000.lbs
Carbon Black Dispersion D5596 Note 6 Note 6 Note 6 Note 6 Note 6 Note 6 Note 6 45,000 Ibs_

Oxigative Induction, Time (OIT; min. avg.)’ ’
_a) Sg;@_m oIT D38395 100 min. | 100 min. | 100 min. | 100 min. 100 min. | 100 min. | 100 min. 200,000 Ibs
b) High Pressure OIT_ D5885 | 400 min. | 400 min. | 400 min. | 400 min. | 400 min. | 400 min. | 400 min.
Oven Aging at 85°C"° _D5721 _ ‘ '
a) Standard OIT (min. avg.) — % retained o o o o o o o
after 90 days D3895 55% 55% 55% 55% 5?/07 o 55% 7 55:/3 Per each
~OR- formulation
b) High Pressure OIT (min. avg.) - % o o o 0 0 o :
" retained after 90 days D5885 77 80% 80% 80% 80% 80% 80% 80%
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Table 2 - HDPE Geomembrane, Textured

(continued)
Test Value .
Testing
v Test Frequency
Properties Method 30 mils 40 mils 50 mils 60 mils 80 mils 100 mils | 120 mils | (minimmum)
UV Resistance ’ GM11
a) Standard OIT (min. avg.)° D3895 N.R. N.R. N.R.° NR® | NR? NR | NR? Per each
~-OR-- . formulation
.b) High Pressure OIT (min. avg.) — % o o o
retained after 1,600 hours 1@, 1)1 D5885 50% 50% 50% 50% 50% 50% 50%

—_

o

® N O

9.

Perform 10 readings. Eight (8) out of 10 readings must be greater than or equal to (2) 7 mils, and the lowest individual reading must be 2 5 mils.
Alternate the measurement side for double-sided textured sheet.

Machine direction (MD) and cross-machine direction (XMD) average values should be on the basis of five (5) test specimens each direction.

* Yield elongation is calculated using a gauge length of 1.3 inches.

e Break elongation is calculated using a gauge length of 2.0 inches.

P-NCTL test is not appropriate for testing geomembranes with textured or irregular rough surfaces. Test should be conducted on smooth edges of textured
rolls or on smooth sheets made from the same formulation as being used for the textured sheet materials. The yield stress used to calculate the applied load
for the SP-NCTL test should be the manufacturer's mean value via MQC testing.

Other methods, such as D4218 (muffle furnace) or microwave methods, are acceptable if an appropriate correlation to D1603 (tube furnace) can be
established.

Carbon black dispersion (only near spherical agglomerates) for ten (10) different views: nine (9) in Categories 1 or 2 and one (1) in Category 3.

The manufacturer has the option to select either one of the OIT methods listed to evaluate the antioxidant content in the geomembrane.

It is also recommended to evaluate samples at 30 and 60 days to compare with the 90-day response.

Not recommended since the high temperature of the Standard OIT test produces an unrealistic result for some of the antioxidants in the UV-exposed samples.

10. The condition of the test should be 20-hour UV cycle at 75°C followed by 4-hour condensation at 60°C.
11. UV resistance is based on percent-retained value regardless of the original High Pressure OIT value.

AMEC Environment & Infrastructure, Inc.
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Table 3 — Seam Strength and Related Properties of Thermally Bonded
Smooth and Textured HDPE Geomembranes

Geomembrane Nominal Thickness | 30 mils 40 mils 50 mils 60 mils 80 mils 100 mils 120 mils
Hot Wedge Seams’ ‘
Shear strength 2 Ib/in. 57 80 100 120 160 200 240
Shear elongation at break,® % 50 50 50 50 50 50 50
Peel strength,? Ibfin. 45 64 76 91 121 151 181
Peel separation, % 25 25 25 25 25 25 25
Extrusion Fillet Seams
Shear streng’(h,2 Ibfin. 57 80 100 120 160 200 246
Shear elongatibh at break,3 % 50 50 50 50 50 50 50
Peel strength,2 Ib/in. 39 52 65 78 104 130 156
Peel separation, % 25 25 25 25 25 25 25

1. Also for hot air and ultrasonic seaming methods.
2. Value listed for shear and peel strengths are for four out of five test specimens; the fifth specimen can be as low as 80% of the listed values.
3. Elongation measurements should be omitted for field testing.

AMEC Environment & Infrastructure, Inc.
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SECTION 6 - HORIZONTAL WETLAND TREATMENT TRAIN MATRIX MATERIAL AND
VEGETATION

6.0 GENERAL

This section provides description and details of the Horizontal Wetland Treatment Train (HWTT)
matrix materials and vegetation for the:

1. Surface Flow Wetland (SF Wetland)
a. Filled with topsoil and planted with sedges.
2. Horizontal Subsurface Flow Wetland (HSSF Wetland)
a, Filled with a mixed matrix and planted with cattails.
3. H-Series Aeration Channel (HSAC)
a. Filled with rounded rock.
4. Rock Drain

a. Filled with washed limestone.

AMEC Environment & Infrastructure, Inc.
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6.1 SUBMITTALS
Submittals shall include the following.

* @ - 2 c
58 | 255 | 283 |smef| £2 | 5% | 38
2F | BE2 | 283 | 80| 5% | 2£ | £3
@8 8 Ss 253 [ P248 R =8 | 2L
£ | 2° “ =2 | -8 & °
SF Wetland
Topsoil X X X X X
Sedges X X
HSSF Wetland
Rounded Rock X X X X X X
Wood Chips X X X X X X
Manure X X X X
Sulfur Prill X X X
Fish Fertilizer X X X
Cattails X X
H-Series Aeration Channel
Rounded Rock | X I X | X [ X ] X | | X
Rock Drain
Limestone Rock I X | X | X | X | X I L X

* Vendor name, contact name, address, telephone; and approximate quantity of material.

6.2 MATERIALS
6.2.1 SF Wetland
6.2.1.1 Topsoil

Topsoil may have to be amended to ensure nutrient concentrations are adequate to support
wetland vegetation. Topsoil shall have the following characteristics:

1. Nitrogen content shall be in the range of 0.1% to 0.5% by volume to support the
growth of emergent vegetation. If necessary, nitrogen should be supplemented to
meet this technical specification.

2. Phosphorus content shall be in the range of 0.01% to 0.05% by volume to support
the growth of emergent vegetation. If necessary, phosphorus should be
supplemented to meet this technical specification.

3. Soil type can support the growth of wetland vegetation.

Any substitutions must be approved by the Engineer, in writing, prior to purchase.
AMEC Environment & Infrastructure, Inc.
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6.2.1.2 Sedges

Sedges (Carex sp.) shall be purchased from a plant nursery. Sedges selected shall be
approved by the Engineer, in writing, prior to purchase.

6.2.2 HSSF Wetland
6.2.2.1 Rounded Rock

Rounded rock shall be washed and 1.5-inch to 2-inch diameter. Rock shali pass 100% on a
2-inch screen and be retained on a 1.5-inch screen. Rock selected shall be free of fines and
washed prior to use. Rock shall be purchased from Southwest Soils; price has been confirmed
by the Engineer. Any substitutions must be approved by the Engineer, in writing, prior to
purchase.

6.2.2.2 Wood Chips

Wood chips shall be 1-inch to 2-inch diameter. Wood chips shall pass 100% on a 2-inch screen
and be retained 100% on a 1-inch screen with minimal fines. Wood chips shall be purchased
from Southwest Soils; price has been confirmed by the Engineer. Any substitutions must be
approved by the Engineef, in writing, prior to purchase.

6.2.2.3 Manure

Manure shall be sheep manure, premium amendment (60% manure and 40% composted aspen
fines). Any substitutions must be approved by the Engineer, in writing, prior to purchase.

6.2.2.4 Sulfur Prill
Sulfur prill as available from Basin Co-op in Arriola, Colorado.

6.2.2.5 Fish Fertilizer

Alaska fish fertilizer as available from Durango Nursery, Home Depot, and Lowe's in Durango,
Colorado.

6.2.2,6 Sulfate Reducing Bacteria

Sulfate-reducing bacteria (SRB) media in the pilot-scale subsurface flow wetland cell will be
extracted and mixed with the mixed matrix material that makes up the wetland demonstration
HSSF wetland. SRB media removed from the pilot-scale subsurface flow wetland cell shall be
relatively free of fines. If significant fines are observed, SRB media must be approved by the
Engineer, in writing, prior to use. If washing is required prior to placement, follow instructions
provided by the Engineer.

AMEC Environment & Infrastructure, Inc.
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6.2.2.7 Cattails

Cattails (Typha sp.) shall be purchased from a plant nursery. Cattails selected shall be
approved by the Engineer, in writing, prior to purchase.

6.2.3 H-Series Aeration Channel
6.2.3.1 Rounded Rock

Rounded rock shall be washed and 3-inch to 6-inch diameter. Rock selected shall be free of
fines and washed prior to use. Any substitutions must be approved by the Engineer, in writing,
prior to purchase.

6.24 Rock Drain
6.2.4.1 Limestone Rock

Limestone rock shall be 1.5-inch diameter crushed and washed limestone. Rock shall pass
100% on a 2-inch screen and be retained 100% on a 1.5-inch screen. Rock selected shall be
free of fines and washed prior to use. Limestone shall be purchased from C&E Concrete; price
has been confirmed by the Engineer. Any substitutions must be approved by the Engineer, in
writing, prior to purchase.

6.2.4.2 Manganese Oxidizing Bacteria

Rock media in the pilot-scale wetland rock drain cell, covered in manganese-oxidizing bacteria,
will be extracted and mixed with the limestone rock that makes up the wetland demonstration
Rock Drain. Consult with the Owner’s Representative or Engineer during the removal of the
rock. The Engineer shall determine if rock needs to be washed of fines (i.e., sediment or iron
deposits) prior to placement in the Rock Drain. Contractor shall provide a cost to clean rock
based upon any instruction provided. Suitable wash water shall be as specified elsewhere in
these technical specifications. Disposal of wash water shall be coordinated with the Owner’s
Representative or Engineer.

6.3 EXECUTION
6.3.1 SF Wetland
6.3.1.1 Topsoil

Topsoil shall be placed in the SF Wetland. Placement equipment must not impact the
geomembrane. Use of equipment on the geomembrane is permissible only in accordance with
the manufacturer's recommendations. The topsoil shall be spread evenly and graded in
accordance with the Construction Drawings. The topsoil shall not be compacted by spreading
equipment or machinery.

AMEC Environment & Infrastructure, Inc.
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6.3.1.2 Sedges

Sedges shall be transported and planted with care to ensure the plant roots and surrounding
topsoil are intact during planting. The Sedges shall be planted with approximately 2-foot on
center spacing. Contractor shall confer with the Engineer on hole size and depth for planting.

6.3.1.3 Rounded Rock

Rounded rock shall be placed in the inlet and outlet of the SF Wetland. Loading and unloading

of the rounded rock shall be performed to minimize gradation of the material. Placement

equipment must not impact the geomembrane. Use of equipment on the geomembrane is

permissible only in accordance with the manufacturer’s recommendations. The rounded rock

shall be spread evenly and graded in accordance with the Construction Drawings. The rounded
" rock shall not be compacted by spreading equipment or machinery.

6.3.2 HSSF Wetland
6.3.2.1 Mixed Matrix

1. The mixed matrix shall be mixed off-site if a suitable mixing site can be located.
Contractor shall confirm such a location with the Owner’s Representative. Otherwise,
the mixed matrix shall be mixed on-site. At the mixing site, the material shall be
mixed in maximum volumes of one truckload. The unloading and mixing process
. must be observed by the Engineer. When the matrix is adequately mixed, it shall be
loaded into a transport truck for hauling. From the mix pile, a minimum 1-foot depth
shall be left in place to ensure that no ground materials are scraped into the matrix
mix. Loading and unloading shall be performed to minimize gradation of the material.

2. Placement equipment must not impact the geomembrane. Use of equipment on the
geomembrane is permissible only in accordance with the manufacturer’s
recommendations. The mixed matrix shall be spread evenly and graded in
accordance with the Construction Drawings. The mixed matrix shall not be
compacted by spreading equipment or machinery.

3. Mixture of materials shall be as presented in the table below:

Material % by Volume
1.5-inch Washed, Rounded Rock 60%
1 to 2-inch Wood Chips 35%
Manure ‘ 4.6%
Sulfur Prill 0.38%

| Liquid Fish Fertilizer f 0.02%

4. SRB media from the pilot-scale subsurface flow wetland cell will be extracted and
uniformly mixed into the mix matrix material. A SRB inoculation ratio of 1:100 by
volume will be used, unless otherwise directed by the Engineer.

. AMEC Environment & Infrastructure, Inc.
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6.3.2.2 Rounded Rock

Rounded rock shall be placed in the inlet and outlet of the HSSF Wetland. Loading and
unloading of the rounded rock shall be performed to minimize gradation of the material.
Placement equipment must not impact the geomembrane. Use of equipment on the
geomembrane is permissible only in accordance with the manufacturer's recommendations. The
rounded rock shall be spread evenly and graded in accordance with the Construction Drawings.
The rounded rock shall not be compacted by spreading equipment or machinery.

6.3.2.3 Cattails

Cattails shall be transported and planted with care to-ensure the plant tubers remain intact. The
Cattails shall be planted with approximately 2-foot on center spacing. Contractor shall confer
with the Engineer on hole size and depth for planting

6.3.3 H-Series Aeration Channel
6.3.3.1 Rounded Rock

Rounded rock shall be placed in the entire aeration channel. Loading and unloading of the
rounded rock shall be performed to minimize gradation of the material. Placement equipment
must not impact the geomembrane. Use of equipment on the geomembrane is permissible only
in accordance with the manufacturer's recommendations. The rounded rock shall be spread
evenly and graded in accordance with the Construction Drawings. The rounded rock shall not
be compacted by spreading equipment or machinery.

6.3.4 Rock Drain
6.3.4.1 Limestone Rock

Washed limestone shall be placed in the Rock Drain. Loading and unloading of the limestone
shall be performed to minimize gradation of the material. Placement equipment must not impact
the geomembrane. Use of equipment on the geomembrane is permissible only in accordance
with the manufacturer's recommendations. The limestone shall be spread evenly and graded in
accordance with the Construction Drawings. The limestone shall not be compacted by
spreading equipment or machinery.

6.3.4.2 Rounded Rock

Rounded rock shall be placed in the inlet and outlet of the Rock Drain. Loading and unloading of
the rounded rock shall be performed to minimize gradation of the material. Placement.
equipment must not impact the geomembrane. Use of equipment on the geomembrane is
permissible only in accordance with the manufacturer's recommendations. The rounded rock
shall be spread evenly and graded in accordance with the Construction Drawings. The rounded

~ rock shall not be compacted by spreading equipment or machinery.

AMEC Environment & Infrastructure, Inc.
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6.3.4.3 Manganese Oxidizing Bacteria

Manganese-oxidizing bacteria from the pilot-scale wetland rock drain cell will be extracted and
uniformly mixed with the 1.5-inch diameter limestone rock prior to placement. All rock extracted
from the pilot-scale wetland rock drain cell will be mixed with the limestone rock to promote in
establishment of manganese-oxidizing bacteria in the wetland demonstration Rock Drain.

AMEC Environment & Infrastructure, Inc.
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SECTION 7 — VERTICAL WETLAND TREATMENT TRAIN MATRIX MATERIAL

7.0 GENERAL

This section provides description and details of the Vertical Wetland Treatment Train (VWTT)
matrix materials for the:

1. Vertical Flow Biotreatment Cell (VFBC)

a. Filled with organic substrate and 1.5-inch washed angular limestone.
2. V-Series Aeration Cascade (VSAC)

a. Filled with 3-inch washed angular limestone.
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Vertical Flow Biotreatment Cell
Wood Chips X X X X X X
Wood Shavings X X X X X X
‘Manure X X X X
Hay X X X X
1.5-inch Washed
-Limestone X X X X X X
V-Series Aeration Cascade
3-inch Washed
Limestone: X X X X X X

* Vendor name, contact name, address, telephone, and approximate quantity of material. Where
possible, vendors providing materials for the HWTT will be used.

7.2 MATERIALS

7.21 Vertical Flow Biotreatment Cell

7.2.1.1 Wood Chips

Wood chips shall be greater than 1-inch nominal diameter. Wood chips shall be retained 100%

on a 1-inch screen with minimal fines. Any substitutions must be approved by the Engineer, in
writing, prior to purchase.
AMEC Environment & Infrastructure, Inc.
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7.2.1.2 Wood Shavings

Wood shavings shall be 0.5-inch nominal diameter. Wood shavings shall be retained 100% on a
0.5-inch screen with minimal fines. Any substitutions must be approved by the Engineer, in
writing, prior to purchase.

7.2.1.3 Manure

Composted steer manure. Any substitutions must be approved by the Engineer, in writing, prior
to purchase.

7.2.1.4 Hay

Chopped alfalfa hay. Any substitutions must be approved by the Engineer, in writing, prior to
purchase.

7.2.1.5 Sulfate Reducing Bacteria

For the VWTT, SRB media from the column test will be transported to the site and mixed with
the mixed matrix material that makes up the VWTT anaerobic biotreatment cell.

7.2.1.6 Limestone Rock

Limestone rock shall be 1.5-inch nominal diameter washed angular limestone. Rock shall pass
100% on a 2-inch screen and be retained 100% on a 1-inch screen. Rock selected shall be free
of fines and washed prior to use. Any substitutions must be approved by the Engineer, in
writing, prior to purchase.

7.2.2 V-Series Aeration Cascade
7.2.2.1 Limestone Rock

Limestone rock shall be 3-inch nominal diameter washed angular limestone. Rock shall pass
100% on a 4-inch screen and be retained 100% on a 2-inch screen. Rock selected shall be free
of fines and washed prior to use. Any substitutions must be approved by the Engineer, in
writing, prior to purchase.

7.3 EXECUTION
7.3.1 Vertical Flow Anaerobic Biotreatment Cell Mixed Matrix

1. The mixed matrix may be mixed off-site if a suitable mixing site can be located.
Contractor shall confirm with the Engineer. Otherwise, the mixed matrix shall be mixed
on-site. At the mixing site, the material shall be mixed in maximum volumes of 36 cubic
yards (10% of the total matrix volume of approximately 360 cubic yards). The unloading
and mixing process must be observed by the Engineer. When the matrix is adequately
mixed, it shall be loaded in the transport truck for hauling. Contractor shall ensure that

AMEC Environment & Infrastructure, Inc.
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no ground materials are scraped into the matrix mix. Loading and unloading: shall be
performed to minimize gradation of the material.

2. Placement equipment must not impact the geomembrane or influent/effluent piping
networks. Use of equipment on the geomembrane is permissible only in accordance with
the manufacturer’s recommendations. The mixed matrix shall be spread evenly and
graded in accordance with the Construction Drawings. The mixed matrix shall not be
compacted by spreading equipment or machinery.

3. Mixture of materials shall be as presented in the table below:

Material % by Volume
>1-inch Wood Chips 65%
0.5-inch Wood Shavings 25%
Manure 5%
Hay : 5%

4. SRB media from the column test anaerobic cell will be extracted and mixed into the
matrix materials.

7.3.2 Washed Limestone

Washed limestone shall be placed in the VWTT anaerobic biotreatment cell and aeration
cascade (1.5-inch and 3-inch limestone, respectively). The 1.5-inch washed angular limestone
shall comprise the drainage layer in the biotreatment cell (to be placed over and around the
outlet piping array). The 3-inch washed angular limestone shall be placed in the downstream
half of each HDPE trough of the aeration cascade.

The loading and unloading of the limestone shall be performed to minimize gradation of the
material. Placement equipment must not impact geomembranes, piping, or the integrity of the
aeration cascade troughs. Use of equipment on the geomembrane is permissible only in
accordance with the manufacturer's recommendations. The limestone shall be spread evenly
and graded in accordance with the Construction Drawings. The limestone shall not be
compacted by spreading equipment or machinery.

7.3.3 Clean Cover Over Calcine Deposits

In areas disturbed during the construction of the VWTT, if calcines are present at the final grade
elevation outside of lined areas, the calcines shall be covered to a minimum depth of 6 inches
with suitable backfill. Refer to Section 3 — Earthwork.

AMEC Environment & Infrastructure, Inc.
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1.
2.

10.

".

12.

13.

14.

15.
16.

ELEVATIONS ARE PRESENTED AS FEET ABOVE MEAN SEA LEVEL
CONTROL POINT 03 (FOLEY)

N: 1388956.46

E: 2267960.06

Z: 8845.24

EXISTING ACCESS ROAD TO REMAIN OPEN AND MAINTAINED DURING CONSTRUCTION. TEMPORARY CLOSURES TO THE
EXISTING ACCESS MUST BE COORDINATED WITH OWNERS REPRESENTATIVE. IMPACTS TO THE EXISTING ACCESS ROAD
MUST BE REPAIRED WITH COMPACTED CLASS 6 GRADED TO MATCH EXISTING GRADE.

THE ST. LOUIS CHANNEL SHALL REMAIN FUNCTIONAL AND UNIMPACTED DURING CONSTRUCTION.

EXISTING STRUCTURES AND TOPOGRAPHY ARE BASED ON A COMPILATION OF AERIAL IMAGERY, SURVEY AND FIELD
VISITS. CONTRACTOR IS RESPONSIBLE FOR VERIFYING EXISTING CONDITIONS.

THE CONSTRUCTION SITE IS KNOWN TO CONTAIN CALCINE RESIDUALS FROM HISTORIC MINING ACTIVITIES. THE DUSTS
GENERATED IN THE HANDLING OF THESE DEPOSITS IS AN INHALATION HAZARD. CONTRACTOR SITE SPECIFIC HEALTH
AND SAFETY PLAN SHALL INCLUDE DUST AND WORKER EXPOSURE MITIGATION MEASURES.

IF CALCINES ARE ENCOUNTERED DURING EXCAVATION, CALCINES SHALL BE SEGREGATED AND STORED IN A SEPARATE
AREA IN THE LAYDOWN AS SPECIFIED BY OWNERS REPRESENTATIVE.

CONTRACTOR LAY DOWN YARD IS NORTH OF PROJECT SITE. LAY DOWN YARD SHALL BE USED FOR STORAGE OF
EQUIPMENT AND PRODUCTS AWAITING USE ON THE SITE. CONTRACTOR SHALL MAKE PROVISIONS FOR MOVING
EQUIPMENT AND MATERIALS BETWEEN LAY DOWN YARD AND PROJECT SITE. CONTRACTOR SHALL COORDINATE WITH
OWNER'S REPRESENTATIVE.

POND SEDIMENTS ARE UNSUITABLE FOR USE AS BACKFILL MATERIAL, AND SHALL BE SEGREGATED AND STORED IN A
SEPARATE AREA AS SPECIFIED BY OWNERS REPRESENTATIVE.

A 4-FT WIDE WALKING ACCESS SHALL BE GRADED AROUND ALL EDGES OF EACH BASIN ABOVE THE FREEBOARD HEIGHT.
THE ACCESS PATH SHALL BE GRADED AT A 2.0% SLOPE AWAY FROM THE BASIN. THE PATH MAY BE ELIMINATED WHERE
IMMEDIATELY ADJACENT TO ANOTHER ACCESS PATH OR ACCESS ROAD, UNLESS WITHIN A PROPOSED FENCING AREA.
WHERE POSSIBLE, ACCESS PATH SHOULD CONNECT TO ADJACENT ACCESS ROAD.

OUTSIDE OF THE 4-FT WALKING ACCESS AROUND EACH BASIN, THE FINAL GRADE SHALL BE SLOPED AWAY FROM THE
TREATMENT BASIN IN ORDER TO MINIMIZE STORMWATER RUNOFF TOWARDS THE BASIN. OUTSIDE THE BASIN FREEBOARD
ELEVATION, GRADING SHALL, IN GENERAL, DRAIN TO POND 18. INSTALL BERMS OR SWALES AS NECESSARY TO
ACCOMPLISH THIS INTENT.

THE CONTRACTOR SHALL CONDUCT ALL CONSTRUCTION OPERATIONS TO CONTROL SITE RUNOFF AND PREVENT THE
POLLUTION OF WATERS OF COLORADO. THE CONTRACTOR SHALL EMPLOY TEMPORARY BEST MANAGEMENT PRACTICES
(BMPS) AS DETAILED IN SECTION M-208-1 OF THE 2012 M-STANDARD PLANS AVAILABLE FROM THE COLORADO
DEPARTMENT OF TRANSPORTATION (CDOT) AVAILABLE AT
HTTP://WWW.COLORADODOT.INFO/BUSINESS/DESIGNSUPPORT/STANDARD-PLANS/2012-M-STANDARDS-PLANS/
2012-M-STANDARDS-PDFS/10-TEMPROARY-EROSION-CONTROL/M-208-1%20TEMP%20EROSION%20CONTROL%20ALL

UNLESS OTHERWISE NOTED, ALL NUTS, BOLTS, AND WASHERS SHALL BE STAINLESS STEEL. SUBGRADE FASTENERS
SUCH AS FLANGED CONNECTIONS SHALL BE STAINLESS STEEL. PIPE CLAMPS SHALL BE PLASTIC (PVC OR ALTERNATIVE)
WITH STAINLESS STEEL BOLTS INSTALLED PER THE MANUFACTURER'S RECOMMENDATIONS.

NORTHING AND EASTINGS LISTED FOR PIPE BENDS AND STRUCTURES ARE TO THE CENTER OF THE STRUCTURE. IF
APPROVED BY THE ENGINEER, ALIGNMENTS MAY BE SHIFTED HORIZONTALLY AS NECESSARY TO ALLOW FOR FIELD FIT.

ALL VALVE BOXES AND PIPE ACCESS STRUCTURES SHALL BE CENTERED OVER THE PIPE AND APPURTENANCES.

6" PERF PIPE AT INLET AND OUTLET STRUCTURES SHALL BE 6" SCH 40 PVC PIPE WITH (4) 3/4" HOLES AT 45°, 135°, 225°,
AND 315° AND SPACED EVERY 6", UNLESS OTHERWISE NOTED. 6" PERFORATED PIPE FOR SB NO. 1 OUTLET STRUCTURE

SHALL BE 6" SCH 40 PVC PIPE WITH (2) " HOLES AT 0° AND 180° AND SPACED EVERY 12". FOR PERFORATED PIPE IN THE VF
BIOTREATMENT CELL, REFER TO THE V-SERIES PLANS.

1" IF THIS LINE 1S NOT EQUAL TO ONE INCH

L.I_I_L_L_LLI_J_.I.J ADJUST SCALES ACCORDINGLY

ABBREVIATIONS:

APPROX. = APPROXIMATELY

AFG = ABOVE FINISHED GRADE

BOM = BOTTOM OF MATRIX

BP = ALIGNMENT BEGINNING

BVCE = VERTICAL TANGENT - CURVE INTERSECT ELEVATION
BVCS = VERTICAL TANGENT - CURVE INTERSECT STATION
CPVC = CHLORINATED POLYVINYL CHLORIDE

CHDPE = CORRUGATED HIGH DENSITY POLYETHYLENE

D =DEPTH

DIA. = DIAMETER

EP = ALIGNMENT END

EVCE = VERTICAL CURVE - TANGENT INTERSECTION ELEVATION
EVCS = VERTICAL CURVE - TANGENT INTERSECTION STATION
FNPT = FEMALE NATIONAL PIPE THREAD

GPM = GALLONS PER MINUTE

H = HEIGHT

H2S = HYDROGEN SULFIDE

HDPE = HIGH DENSITY POLYETHYLENE

HSSF = HORIZONTAL SUBSURFACE FLOW

HWTT= HORIZONTAL WETLAND TREATMENT TRAIN
INVERT = BOTTOM OF PIPE/FLOW LINE

K= CURVE COEFFICIENT

L =LENGTH

LB = BOUND

LVC = LENGTH OF VERTICAL CURVE

MAX. = MAXIMUM

MIL = MILLIMETER

MIN. = MINIMUM

MNPT = MALE NATIONAL PIPE THREAD

NO. = NUMBER

0.C.=0ON CENTER

0O.D. = OUTSIDE DIAMETER

0Z = 0OUNCE

PC = POINT OF CURVATURE

PERF. = PERFORATED PIPE

- PPE = PERSONAL PROTECTIVE EQUIPMENT

PT = POINT OF TANGENCY

PVC = POLYVINYL CHLORIDE

PVI = POINTS OF VERTICAL INTERSECTION
S = SLOPE

SS = STAINLESS STEEL

SB = SETTLING BASIN

SCH = SCHEDULE

SF = SURFACE FLOW

SLR= SOIL LEAD REPOSITORY

STA = STATION

TEMP = TEMPERATURE

TOB = TOP OF BERM (TOP OF FREEBOARD)
TOM = TOP OF MATRIX

TYP. = TYPICAL

VvV =VOLT

VF = VERTICAL FLOW .

VWTT= VERTICAL WETLAND TREATMENT TRAIN
W =WIDTH

WCS = WATER CONTROL STRUCTURE
WSE = WATER SURFACE ELEVATION
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1. H2S SENSORS ARE PORTABLE UNITS WITH RADIO
CONNECTION TO THE TELEMETRY SYSTEM ALLOWING
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Plot Date: 12/24

KNOWN EXTENT OF CALCINES

TREATMENT SYSTEM
ACCESS ROAD

3 AN e LEGEND
- ~ 0N e e e — APPROX. EXTENT OF 4-FT WALKING ACCESS
\.\' \\\ \\ _—
. N . —o——0———  CHAINLINK FENCE
\, \\ .
N . —o———o0———  DOUBLE'WIRE T-POSTFENCE
\\ i A LIFE.RING
o SNOW DELINEATOR

WIND SOCK
H2S SENSOR

SIGN 1 (SEE NOTE 7)

o

e O ! SIGN 2(SEE NOTE 8)
\\
\ H2S EXCLUSION ZONE .
ACCESS
OPENING
DOUBLE WIRE T-POST FENCE (TYP.), INSTALL
10-FT FROM TOP OF BERM
.{ HSSF ACCESS OPENING ™.
| WETLAND AERATION CASCADE
e POND 18
~ e
EX181p DOUBLE WIRE T-POST FENCE. INSTALL WITH 2! KNOWN EXTENT OF CALCINES
,,,,,,, e OFFSET FROM EDGE.OF ROAD AND 10' OFFSET FROM: /’;
NOTE:
1. WINDSOCK TO BE INSTALLED ON A 10' L. POLE WITH HALYARD:AND CLEAT TIEOFF.
2. LIFE RINGS WILL BE INSTALLED ON 9' LONG, 6" DIA. HOLLOW GALVANIZED ANCHOR POSTS WITH J'HOOK FOR LIFE RING ATTACHMENT.
3. PROVIDE 30-INCH U.S. COAST GUARD APPROVED LIFE RING WITH 90-FOOT ROPE IN LOCATIONS SHOWN.
4. T-POSTS SHALL BE INSTALLED 8' O.C. FOR.DOUBLE WIRE FENCE EXPECT AT ACCESS OPENINGS. T-POSTS SHALL BE INSTALLED 2' ON EITHER
SIDE OF ACCESS OPENINGS.
ACCESS OPENING REFLECTIVE: SNOW'DELINEATORS TO BE INSTALLED 20' O:C. AND OFFSET FROMI THE ACCESS ROADS BY 2’ SNOW DELINEATORS INSTALLED
-SHALL MATCH THE EXISTING SITE DELINEATORS. '
AT EACH GATE LOCATION; INSTALL TWO 36" DOUBLE LEAF ACCESS GATES FOR SIZE.OF 72" CLEAR OPENING. . _
PROVIDE SIGN 1. SIGNS SHALL MEASURE 10" X 14", BE REFLECTIVE, AND BE CONSTRUCTED OF ALUMINUM. QUANTITY AND LOCATIONS SHALL
BE DETERMINED DURING CONSTRUCTION OF SITE FENCING.
PROVIDE SIGN 2. SIGN SHALL MEASURE 12" IN DIAMETER, BE REFLECTIVE, AND BE CONSTRUCTED OF ALUMINUM. QUANTITY AND LOCATIONS
SHALL BE DETERMINED DURING CONSTRUCTION OF SITE FENCING.
'PROVIDE FOUR (4) PERSONNEL EGRESS ROPES, TWO AT EACH SETTLING BASIN. ROPE SHALL MEASURE %-INCH DIAMETER AND BE
CONSTRUCTED OF POLYESTER. ‘MINIMUM BREAKING LOAD SHALL BE 15,000 LBS. ROPE SHALL BE WHITE. KNOT ROPE AT 15 INCH INTERVALS.
‘ ROPE SHALL FOLLOW THE CONTOUR OF THE BASIN AND WATER SURFACE AT DESIGN WATER LEVEL. PROVIDE *HANDI-LOCK® LINE FLOATS
' (OR EQUAL), 5-INCHBY 9-INCH, RED AND WHITE IN COLOR, AT 30 INCH INTERVALS ACROSS BASIN.
o ’ ROCK DRAIN 'ROPES SHALL BE STRUNG PERPENDICULAR TO THE FLOW DIRECTION AND PLACED AT 1/3 THE POND LENGTH FROM BOTH ENDS.
~ SECURELY RESTRAIN ROPE ENDS ON.BOTH SIDES OF THE BASIN TO A 4" DIAMETER BOLLARD. ‘BOLLARD SHALL EXTEND 2 FEET BELOW _
i GROUND SURFACE AND 4 .FEET ABOVE FINISHED GRADE. BOLLARD SHALL BE.SET IN CONCRETE FOUNDATION MEASURING 18" DIAMETER AND |
_ - EXTENDING 6 INCHES BELOW POST BOTTOM. PAINT BOLLARD IN HIGH VISIBILITY COLOR. BOLLARD SHALL BE SET OUTSIDE LIMITS OF HDPE

0 1" IF THIS.LINE IS NOT EQUAL TO ONE INCH ] 2 9 2 9\ IINER.
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EXISTING POWER
POLETO RE JAIN
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EXISTING 15" PIPE TO BE.REMOVED

EXISTING 18" PIPE EXACT LENGTH AND
DEPTH UNKNOWN TO BE REMOVED

EDGE OF

EXISTING POND

OVERHEAD
ELECTRICTO
REMAIN
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Plot Date: 1272

EXISTING MANHOLE
TO BE REMOVED

EXISTING (2) 12" CHDPE

EXISTING 12" HDPE STORM /QQ&

DRAIN PIPE TO REMAIN: - EXISTING 15" STORM

DRAINAGE PIPE FROM
:SLR TO-REMAIN'

EXISTING' 6"HDPE.FROM UNDER
SLR (LINER LEAK.DETECTION
PIPE) TO REMAIN

EXISTING 14" PIPE */

\, (PARTIALLY BURIED) :

X TO BE REMOVED / NNEL
* cHANY T

- / ST-LJ,/"".

/\I\' | o

\~/ EXISTING STRUCTURE

' TO REMAIN
a— EXISTING 14.4 KVA POWER

—
=
TR, , POLES TO REMAIN
EXISTING 15" CHDPE PIPE
TO BE REMOVED.
DOWNSTREAM OF
HEADGATE
NP FORMER LIME TREATMENT
> PLANT BUILDING TO REMAIN

Drawing Path: P

. PIPES TO BE'REMOVED > /o i / |
, _ ' = EXISTING NORTH NORTH ‘
EXISTING PIPE AND : s /\ - \PARSHALL FLUME TO REMAIN 20 0 20 40 FT
ASSOCIATED STRUCTURES \ — - = =—————
TOBEREMOVED /. = = "NOTES: '
EXISTING POND — /1. SOME PIPES WERE REMOVED DURING THE 2013 CONSTRUCTION SEASON. CONTRACTOR TO VERIFY EXISTING CONDITIONS.
(F S THE PURPOSE AND HISTORIC USE OF THE PIPES 1S, IN.SOME CASES; UNKNOWN. COORDINATE WITH OWNERS:
‘ 0l REPRESENTATIVE TO DETERMINE PROPER PPE REQUIRED FOR PIPE REMOVAL, IF ANY PERMITS ARE REQUIRED, AND
POND 18 POSSIBLE CONDITIONS THAT MAY BE ENCOUNTERED.
EXISTING 18" REMOVE: PIPES AND. STRUCTURES AS SHOWN TO - THE EXTENT NECESSARY TO PROVIDE ADEQUATE CLEARANCE:FOR
: COMPLETION OF THE NEW WORK. IF SECTIONS OF THE PIPE.ARE LEFT IN.PLACE, COORDINATE WITH OWNERS
REPRESENTATIVE TO DETERMINE IF PIPE CAPS ARE NECESSARY.
- WHERE EXISTING PIPES ARE REMOVED UNDER THE EXISTING ACCESS:ROAD:
4 4.1. CONTRACTOR T.0:COORDINATE WITH OWNERS REPRESENTATIVE PRIOR TO REMOVAL OF ANY EXISTING.PIPING OR:
1Y STRUCTURES.
/ 4.2. DISTURBANCE OF THE ACCESS ROAD MUSTBE COORDINATED WITH OWNERS REPRESENTATIVE.
. H 4.3. THE LENGTH OF CLOSURETO THE EXISTING: ACCESS ROAD SHALL BE MINIMIZED.
| poaal e 1I fDTJFL'JlgTLg‘fAILSEg?ALEglégll-NTgLeNE INCH 4 4.4. AFTER REMOVAL, THE PIPE TRENCH/EXCAVATION SHALL BE BACKFILLED PER THE TRENCH DETAIL AND SPECIFICATIONS.
NN .
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;/j// "Ek‘\"““\‘ \\ \\
STATIC MIXER WITH: |NJECT|0N PORT (TYP.)
L / '

INSTALL PULL BOXES EVERY 95-FT FLOCCULANT: CHEMICAL -
INJECTION TUBE TO BE CONTINUOUS TUBE LENGTH BETWEEN —
PULL'BOXES. FIELD FIT ALIGNMENT AS NECESSARY TOAVOID =55
IMPACT TO EXISTING INFRASTRUCTURE. ALIGNMENT TO BE
,.COORDINATED BETWEEN CONTRACTOR, ENGINEER, AND
OWNERS REPRESENTATIVE (TYP.)

) A \ - AT N
I & TRANSITION TO BELOW GRADE
L INSTALLATION.
1 \/E ~
L P — |
N & ANCHOR CHEMICAL CONDUIT TO OUTSIDE OF BUILDING, 3-FT |
. 3 S ABOVE FINISHED GRADE AND'SUPPORT USING:UNISTRUT AND
| DUAL FLOCCULANT CHEMICAL INJECTION TUBES INSIDE SINGLE 2° < 0(, e PIPE CLAMPS. AN . o
SCH 80 PVC PROTECTIVE PIPE (CHEMICAL CONDUIT) TO BE \/ . / \ , \ 7
INSTALLED IN SEPARATE TRENCH (NOT SHARED WITH ANY DRY | v éﬁ /
UTILITIES) WITH CONTINUOUS'DOWNHILL SLOPE TOWARDS THE /[ - & \

INJECTION POINT (TYP.) ., | é_ A

VA ;
/,—"( e

\.

APPROXIMATE PROPOSED
LOCATION FOR CHEMICAL FEED
EQUIPMENT. LOCATION MAY

Jd CHANGE BASED:ON FIELD
g ' / CONDITIONS. LOCATION TO BE
g \ COORDINATED BETWEEN
o CONTRACTOR, ENGINEER, AND
‘F / OWNERS REPRESENTATIVE. |
K / SooN
« \ MR i
NOTES:
LEGEND 1. OUTSIDE BUILDING; INSTALL DUAL FLOCCULANT CHEMICAL INJECTION TUBES INSIDE SINGLE 2" SCH 80 PVC-PROTECTIVE PIPE (CHEMICAL CONDUIT).
. _ : 2. DISCHARGE TUBING SHALL BE 3/8” OD LLDPE TUBING IN:A-CONTINUOUS LENGTH (NO FITTINGS) BETWEEN PULL BOXES: '
FLOW DIRECTION 3. PROVIDE ONE CLEAR TUBE AND ONE TRANSLUCENT TUBE. PROVIDE PULL STRING FOR RUNNING NEW TUBING.
4. LABEL THE CHEMICAL CONDUIT (PIPE) WITH THE CHEMICAL COMMON NAME, "ALUMINUM CHLORHYDRATE", %4"LETTERS, ON A CONTRASTING BACKGROUND EVERY 20 FEET. PROVIDE ARROWS TO

. INDICATE DIRECTION OF FLOW. PROVIDE PIPE:LABELS WITHIN FIVE FEET OF A CHANGE OF DIRECTION AND ON BOTH SIDES OF A PENETRATION. |
BALL VALVE IN VALVE BOX 5. THE CHEMICAL CONDUIT ALIGNMENT AS DRAWN WRAPS AROUND THE LIME TREATMENT BUILDING ABOVE -GRADE AND IS:ANCHORED TO.THE OUTSIDE OF THE BUILDING'AND THEN DROPS BELOW
o - GRADE ON THE WEST SIDE‘OF THE BUILDING.INSTALL PIPING BELOW GRADE AS SOON.AS POSSIBLE, iF FEASIBLE, WITHOUT IMPACT TO EXISTING INFRASTRUCTURE AND FOUNDATIONS.
6. WHERE THE CHEMICAL CONDUIT, IS INSTALLED ABOVE GRADE:
. _ o 6.1. HEAT TRACE. CHEMICAL.CONDUIT BETWEEN WALL PENETRATION AND-BELOW GRADE PULL BOX.
FLOW CONTROL VALVE & FLOW METER IN VALVE BOX . 6.2. ROUTE PIPE ON-EXTERIOR OF BUILDING, 3-FT' ABOVE FINISH GRADE, WHERE POSSIBLE.
6.3. ANCHOR CONDUIT TO BUILDING WALL USING UNISTRUT AND PIPE:CLAMPS. UNISTRUT:SHALLBE AT LEAST FOUR TIMES THE OUTSIDE DIAMETER OF THE CHEMICAL FEED PIPE..
. i 6.4. BRACE AND-SUPPORT PIPE AT LEAST EVERY EIGHT FEET ALONG THE ROUTE. BRACE AND 'SUPPORT PIPE WITHIN TWO FEET OF A CHANGE IN DIRECTION (SUCH AS AN ELBOW, ETC.) :
T IN » VE RO 6.5. ANCHOR UNISTRUT TO WALL USING TWO ANCHORS. ANCHORS:SHALL BE PLACED APPROXIMATELY ONE INCH FROM STRUT-ENDS. PROVIDE AFENDER WASHER. TIGHTEN ANCHORS IN i
STATIC MIXER WITH INJECTION POINT IN VALVE BOX ACCORDANCE WITHMANUFACTURER'S INSTRUCTIONS. :
6.6. PROVIDE A NEMA 4X PULL BOX (8" WIDE X 8" LONG X 4’ DEEP) FOR ABOVEGROUND PIPING RUN AT A SPACING OF APPROXIMATELY 45 FEET AND FOR'EVERY 270 DEGREES OF PIPING
CURVATURE. CONBUIT CONNECTION TO BOX SHALL BE LIQUID TIGHT. MOUNT PULL:BOX ON BUILDING EXTERIOR'WALL. LABEL BOX WITH CONTENTSUSING GUIDELINES PRESENTED HEREIN.
PULL BOX : 7. 'WHERE THE CHEMICAL CONDUIT'INSTALLEDBELOW GRADE:.
7.1. GHEMICAL CONDUIT SHALL BE BURIED TO.A DEPTH OF AT LEAST 6 FEET AND INSULATED WHERE LESS THAN 6 FEET PER THE TRENCH DETAIL 2, SHEET H21-

ICO - SA11161301\2013\CAD\Wetland Demonstration\Plan Set\,. Drawing Name: General Detail Sheet

g 7.2. LABEL THE CHEMICAL CONDUIT (PIPE) WITH THE CHEMICAL COMMON NAME "ALUMINUM CHLORHYDRATE", %" LETTERS, ON A CONTRASTING BACKGROUND EVERY 20 FEET. PROVIDE ARROWS
‘85| IF THIS LINE IS NOT EQUAL o TO INDICATE DIRECTION OF FLOW. PROVIDE PIPE{ABELS WITHIN:FIVEIFEET OF A CHANGE OF DIRECTION:AND ON BOTH SIDES OF A PENETRATION.
291 T ONE INCH.ADJUST . 7.3. USE BROAD RADIUS ELBOWS AND SWEEPSFOR CHANGES IN'DIRECTION AND-ROUTING.
28| SCALES ACCORDINGLY 7.4. PROVIDE PULL BOXES:FOR UNDERGROUND RUNS OF CHEMICAL TUBING AT A SPACING OF APPROXIMATELY 95 FEET AND FOR:EVERY 270 DEGREES OF PIPING CURVATURE. TERMINATE 2"
& 0 1 CONDUIT A MINIMUM OF 3" INTO THE PULL BOX. SEAL OPENING INTO PULL:BOX. PROVIDE THE FIRST “IN-GROUND" PULL. BOX WITHIN FIVE FEET OF START OF UNDERGROUND PIPING RUN.
g3 11 I 7.5. PULL BOXES TO BE CARSON HDPE L-SERIES:24-VAULTS, MODEL 2448-18 WITH COVER AND MULTIPLE 18" EXTENSIONS ADDED AS NECESSARY TO PROVIDE ADEQUATE DEPTH,
o
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il <& SUBSURFACE FLOW DRAINAGE DIRECTION
/ | / / - sn |
,,,,, ! : 7 4— SURFACE FLOW DRAINAGE DIRECTION
o : S

~ / 1.  GRADE TO DRAIN.AWAY FROM UNIT PROCESSES:

/N 2.  GRADING:SHOULD; IN GENERAL, DRAIN TO POND 18.
7 / 7 3. FOREXISTING CONSTRUCTED FEATURES, REFER

TO SHEET G6.- AS-BUILT PLAN.
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NOTES:

_ 1. GRADE TO DRAIN AWAY FROM UNIT PROCESSES.
B 2. GRADING SHOULD, IN GENERAL, DRAIN TO POND 18.
b 3. FOR EXISTING CONSTRUCTED FEATURES, REFER TO SHEET G6 -
] AS-BUILT PLAN: :
i ~ NORTH
2 1" IF THIS'LINE IS NOT:EQUAL TO ONE INCH : : 13 o 13
g L._u_u_._._u_l ADJUST SCALES ACCORDINGLY _ E;E==
a S S Y
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N — ~
Ve (2) 12" ACCESS ROAD / » Y e ; 1?~ \h
CULVERTS. : S T~ \ @] v
/ L~37T'EACH 7/ /) -~ Ly \ \\\ 8\ ceM
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2 N7 \\ — i G
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— N 7o Ao BI-eS
‘2 ‘.35:«5‘-
' 9
N0 T BZ53¥ . |
%, FIELD FIT TO TIE INTO =N
s Y 3,/ EXISTING ACCESS ROAD g %/
, ¥ RADIUS=30'(TYP.) DUAL 12" ADS N-12 PIPES
- | MIN. SLOPE = 19 - :
5 (2) 12" ACCESS ROAD %
! CULVERTS. ,
g FIELD.FIT L~33' EACH ‘ DEEPEN SWALE AS NECESSARY TO
) TO TIE INT . A\ ALLOW FOR 1-FT (MIN.) COVER OVER PIPE
, EXISTING SWALE TOPOND 18 A WHEN UNDER ROAD
LAYDOWN
AREA
' o ACCESS ROAD CULVERTS
8900 8900
| ‘TREATMENT SYSTEM ACCESS ROAD
! 1 ' ;
PVI STA:0+75.02 PVI STA:2+20.42 . T ATIAN : ! - 'DELTA | RADIUS | LENGTH }
PVI ELEV:8839.13 PVl ELEV8837. 64  SEGMENT | STARTING STATION | NORTHING | EASTING | (pys) [ () |
K:11.97 K:22.58 , |
‘ LVC:60.00 LVC:70.00 : L1 '0+00.00 1,389,265.16' | 2,267,853.36
‘ 8875 | 8875 . ct 1+31.76 1,389,139.03 | 2,267,891.45 | 51-27-04 | 40.00 | 3592 |
12 1+67.68 1,389,104.73 | 2,267,886.06 ‘
o
o S| SIS NI ol )
2 S 3|05 Ty D c2 1+80.42 1,389,004.24 | 2,267,878:81 | 22-31-09'| 4000 | 15.72
c +. 00 t=1t] DD W[ -
8 + (2 M, R
a p =R <[ 18 L3 1496.15 1,389,079.90 | 2,267.872:61
§ Q0 B8 |1 sl —
g alm >3 Q9 olo c3 2+28.25 1,389,048.52 | 2:267,865.87 | 33-05:19 | 4000 | 23:10
P w ) ald
% 8850: 8850 L4 2+51.35 1,389,028.53 | 2;267,854.94
[} ’ -5.8%
< \\ -0.8%.
- N N \ > 4 3.9%
% 74*~—‘\i—————og\\—v —————— g NOTES:
3 3PIPE EXISTING GRADE (2) 12" ACCESS ROAD 1. TREATMENT SYSTEM ACCESSROAD WAS PARTIALLY CONSTRUCTED DURING THE 2013:CONSTRUCTION SEASON.
z ' , APE. CULVERTS : 2. CONTRACTOR TO VERIFY EXISTING CONDITIONS:
H 8825 PROPOSED. GRADE 8825 3. CONTRACTORRESPONSIBLE FOR MEETING: MATERIAL AND EXECUTION:SPECIFICATIONS FOR FINAL ACCEPTANCE OF THE
2 - ; > TREATMENT SYSTEM ACCESS ROAD.
2 0 ~[@ 3|8 slé sl ® 4.  ACCESS ROAD CULVERTS HAVE NOT BEEN-INSTALLED.
=] $ ] K als alg a2 vl 5. FIELD FIT SWALE LOCATION AND DEPTH SO THAT CULVERTS WILL HAVE MINIMUM 1-FT COVER UNDER THE EXISTING AND
551, © o foo <8 |3 © @ © PROPOSED ACCESS ROADS. -
52| | ' 6. FROM STA 0+00 TO STA 1460, PROVIDE 2% CROSS SLOPE ON ACCESS ROAD TOWARDS EAST. FROM STA 1460 TO STA
=8 ‘ ) : 1+80, TRANSITION'CROSS SLOPE FROMEAST TO'WEST: FROM STA 1+80 TO'END, PROVIDE 2% CROSS SLOPE ON ACCESS
28] 0+00 1+00 2+00 2+74.19 ROAD TO WEST. WARP CROSS SLOPE AT TIE IN TO EXISTING:ACCESS ROAD AS NECESSARY.
g g : 1"IF THIS: LINE: 1S'NOT EQUAL TO ONE INCH 7. PROFILE VERT!CAL EXAGGERATION =2, 20 [)] ‘20 40 FT
23| LL.L..L.LLI_I_I_I_I ADJUST SCALES ACCORDINGLY , e ——
-y : A
-Of H B X g -
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| CHEMICAL FEED EQUIPMENT & '
‘ TELEMETRY EQUIPMENT IN FORMER \ ST. LOUIS TUNNEL DISCHARGE
LIME TREATMENT BUILDING ~ S
Lo \\ ST. LOUIS CHANNEL
B v? FLOW 500 TO 900 GPM DISCHARGE
FLOW |
' ,, | %’ DIVERSION ~_— FLOW DIVERSION POINT BETWEEN

| FLOCCULANT INJECTION ‘ WETLAND POND 15 AND POND 18
| | || DIvVERSION
| | 10TO 50 GPM " ELECTROMAGNETIC FLOWMETERS

: _ , - , , A\ ADDITIONAL PIPE AND FLOW CONTROL

i , , ' DIVERSION BOX FOR POSSIBLE FUTURE USE
| _ ‘ TO SB NO. 2 o :
: ' SEE V-SERIES PLANS _

HSSF
WETLAND

FLOW TO POND 15

450 TO 890 GPM
BYPASS TO-POND 18
450 TO 890 GPM:

~D

g‘

-SF WETLAND BYPASS

E;
g
Y D
§ j ‘
' g )
; . w
i a -
g 4 ROCK - OND 1.
2 AERATION — - POND 18 POND. 15 |
s CHANNEL DRAIN J , ~ |
S |
£ ELECTROMAGNETIC | | | o |
E FLOWMETER , = . , \
é ) \ j \ / »
2 !
£3 |
=5
Eg 1" IF THIS LINE IS:NOT EQUAL TO ONE INCH ' . ‘ o ' . , : ‘ _ :
:;Eg l_l_l_l_l_l._l_l_l_lJ ADJUST SCALES ACCORDINGLY ' , : NOT TO SCALE :
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N \_ ‘ LEGEND:
; ~
~ ‘
/o S K - €@  FLOWDIRECTION
.‘ : T = X NA,389,046 EXISTING STORM w— A
: ;) ! : STING STORM: DRAIN.PIPE :
_ / TE:2,267,95 DRAIN INLET A ,
i N:1,389,041 . / SBNO. 1 CONTINUOUS (NON-PERFORATED PIPE)
E:2,267,949 . ° , )
3" SCH 80 PVC | BALL VALVE IN VALVE BOX
SB:NO. 2 TO SBNO. 1 2 :
/ 3"SCH 80 PVCTO:SBNO.2 - 7 EXISTING 24" STORM DRAIN. : VICINITY MAP
! SINGLE FLOCCULANT CHEMICAL “ A DUAL FLOCCULANT CHEMICAL INJECTION TUBES | FLOW CONTROL VALVE & FLOWMETER IN VALVE BOX
| , _ INJECTION TUBE INSIDE SINGLE 2"\ | INSIDE SINGLE 2" SCH: 80 PVC PROTECTIVE PIPE (SEE
| ' S \ 'SCH 80 PVCPROTECTIVE PIPE. A . N:1,38,027 SHEET G8 - CHEMICAL-CONDUIT PLAN). FROM.FORMER
| N S L : E:2,267,946 LIME TREATMENT BLDG TO INJECTION PORT LOCATED STATIC:MIXER WITH INJECTION PORT IN VALVE BOX
| R / \\‘ N:1,389,015 ON STATIC MIXER. ALIGNMENT 1S SCHEMATIC. ' ‘
| A // \\  E:2,267,928
i / &
/ L)
; i / N:,389,017 o '
o ' E:2,267,923 \ N:1,389,018
/ 3“SCH 80 PVC'WITH END \ E.2.267 945
K / CAPFORFUTURE USE:
: /N:1,389/010 ' ) v
E:2,267.919 N:1,389,010 2;5*333’33
E:2,267,928 J 220 011
: . N:1,389,010
- < se ‘ E:2,267,941
| N:1,389,006 . A4 v "
|/ TE2.267,904 L lnzss010 \ A
/ : E:2, 267‘934 QA 1,389,007
! 2 \ \ £:2.267:043 FLOW DIVERSION:BOX |-
p VALVE :BOX WITH. — 18" SCH40 PVC » ’
" UNIONS ON PIPE FOR PIPE TO POND 18 V
v X - X e .
.7 FUTURE C%“jﬂ';gg m - ¢ X\ WELL PLUG TO PREVENT PIPE
o Ei2,267,923 e - N:1,389,005 N\ STUB FROM BEING FULL OF
3 e : SN E:2,267,941 \ STANDING WATER
5 T \ \ ‘
By ~
: Vi . onsor
R VLY e
of V-SERIES PLANS . — \ e : .
£ i \ \ , 16" SCH 40 PVC
0 - A
@ -
& . -
2 X
5 NOTES:
& 1. SEE SHEET H9 - HWTT:HYDRAULIC PROFILE FOR{ELEVATIONS OF
gl ! . PIPING, INLET STRUCTURES;.AND OUTLET STRUCTURES.
s . 2. FOREXISTING PIPING, SEE SHEET G7 - PIPING.DEMOLITION PLAN.
g \\ - TIE INTO EXISTING 3. SEE DETAIL.2, SHEET H21 ‘FOR TRENCH DETA|L .
] N HEADGATE 4. SEE SHEET H8- HWTT OUTFALL PLAN FOR PROFILE OF 18" PIPE
gl ’ TOPOND 18
] . ; .
ol \ VF BIOTREATMENT CELL
B !
1 IR
Bl | \N:1,388,968 ‘
I \ E\ 2,267,984 : ~ 3
85 Y s . . :
z2 N EXISTING HEADGATE — - ;
B o N , ~ NORTH |
5 N Y 1" JF: THIS LINE IS NOT EQUAL TG ONE INCH. _ ' 3 0 3 w |
8% \\l\ A | e J_l ADJUST SCALES ACCORD‘NGLY \ IS PE AR \ ) i - i — |
a - -0 EEg v '
-0 : : : - - ‘ !
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2] pLANS = — ey R ORAWN ———— RICO - ARGENTINE MINE SITE e oo
‘ FINAL - ISSUED FOR EPAREVIEW ¢ DESIGNED KE : ‘ WETLA‘ND DEMONSTRATION e 7 O B
a | i ! . -
N £ HU : — i
Sg L ONE 125 3 lceckep_ ©BF | 10670 White Rock Road, Suite 100 ,
£ B ity oD o2 j : Rancho Cordova, CA 95670 FLOW DIVERSION PLAN PROJNo: H2
| ' ' |reviewep____STA___ (916) 636-3200 SA11161315]



S~ N:1,389,127

~ Ei2.267.942
333 / 3" SCH 80 PVC
‘ N:1,380,124 \

LEGEND

\ﬁ\/\/ —
’ | : o ;
AGRIDRAIN W . ‘

AR N 3801 ’ T FEOW DIRECTION N
: @ E:2,267,939 / 3 FINAL GRADING POINT

N:1,389,132 ~ , A—"E267,043 FLOATING BAFFLE ANCHOR POST
E:2,267,940 - \ \ ‘N.Z1,_389.;124 _____ PERFORATED PIPE
7 _ 12 — ] ‘ E:2,267,945 e e -STORM DRAIN PIPE:
N:1:369,121 _ | N:1,389,123

CONTINUOUS (NON-PERFORATED PIPE)
: ®  TRANSITION TO/FROM PERF PIPE TO'NON-PERF PIPE
% VICINITY MAP A REDUCER BUSHING

E:2,267,936

‘m 6" PERF PIPE

N:1,389,120 [——

\ E:2,267,950
; CLEANOUT
32

E:2:267,956
N:1.389,119 $4 BALL VALVE IN VALVE BOX
CLEANOUT: Ei2,267,952 '
N:1,389,116 6" X 3" REDUCER
E:2,267,930 BUSHING AND 3" SWEEP
‘SCH 80:PVC ELBOW
: N:1,389,116 FINAL GRADING POINT TABLE'
; E:2,267,934 , . : - . X
: 6" X 3"REDUCER ‘ ] POINT # | NORTHING EASTING ELEV. | DESC;
; j " EXISTING FENCED : :
. BUSHING AND 3" SWEEP REPOSITORY BOUNDARY | 320 |1,389,061.56 | 2,267,949.56 | 8833:70 | BOM

SCH 80:PVC ELBOW

321 1,389;060.71 | 2,267;950.69 | 8833.70 | BOM

‘ ' :

' APPROXIMATE EDGE OF , ;
' i : 3 1,389,060.85 | 2,267,951.68 | 8833.70 _
F= 4FT WALKING ACCESS | 822 33.70 | BOM

323 1,389,061.98 | 2,267,952.53 | :8833.70 | BOM'

EXISTING STORM DRAIN T3 1 324 1,389,116.45 | 2,267,944.94 | 8833.70 | BOM

| ‘ 1,389,117. 2,267,943.81 | 8833.71 A
\ SB NO. 1 | 325 389,117.30 67.943.81 | 8833,70 | BOM

326 1,389,147.17 | 2,267,942:82 | 8833.70 | BOM

' 327 1,389,116.04 | 2,267;941.97 | 8833.70 | BOM

328 1,389:059:91 | 2,267,937.68 | .8840.70 | TOB

329 1.339,048.83 2,267;952:35 | 8840.70 | TOB

FLOATING BAFFLE 330 | 1,389,048.96 | 2,267,953:34 | 8840.70 | TOB
ANCHOR POSTS AND

FLOATING BAFFLE

331 1,389,063.64 | 2,267,964.42 -8840.70‘3 TOB -

332 1,389,118.11 | 2,267,956:82 8840.70;; TOB

333 | 1,389,129.19 | 2,267,942.15 | -8840.70 | TOB

334 | 1,389,120.05 | 2,267,941.16 | 8840.70 | TOB

335 1,389,114.38 | 2,267,930.08 8840.70.5 TOB

i

- SA11161301\2013\CAD\Wetland Demonstration\Plan Set\, Drawing Name: Settling Basin 2 plan.dwg

/' / /1 6'%3"REDUCER BUSHING, NOTES: ,
: b)) S FLANGECONNECTION. 1. SEE SHEET H9- HWTT HYDRAULIC PROFILE FOR ELEVATIONS OF PIPES,
j : Ny 500 050 INLET STRUCTURES; AND OUTLET STRUCTURES.
’ j Eb 567 900 2. FOR EXISTING PIPES, SEE SHEET G7 - PIPING DEMOLITION PLAN.
- 201 3. FOR FENCE LOCATION AROUND SETTLING BASINS AND VF BIOTREATMENT
g CELL, SEE SHEET G5 - SAFETY PLAN, .
g N ; 4. SEEDETAIL 2, SHEET H21 FOR TRENCH DETAIL.
i o . ’,-"J !__v . 3"SCH 80: PVC [ TH |
2 17 IF THIS LINE IS NOT EQUAL TO'ONE INCH FROM CONCRETE . , NORTH
22l ] ADJUST SCALES ACCORDINGLY FLOW DIVERSION BOX o ——— ]
o ; N ! ; H
g :

DATE: 12/24/13

REFERENCES: NO. REVISION DATE | APRVD Joramn MGG ; N . o ,
; _ \%& RICO - ARGENTINE MINE SITE

SCALE: 1"=10"

pm,
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PLANS ; ———
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DESIGNED____KF _ £

SHEET: 3 OF 25

|| DATUM

10670 White Rock Road, Suite 100
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Rancho Cordova, CA 95670 SB NO. 1 PLAN : PROJNo: |

Plot Date: 12/24
Drawing Path: P:

‘REVIEWED___STA

(916) 636-3200 | | sarierzs] 3



© 3"SCH:80 PVC

\TO HSSF WETLANR.

N:4.389,193
E\2.267,899

’;.,

N:1,389,190
E:2,267,889

N:1,389,179
"E:2,267,902

AGRIDRAIN WCS
Ni1,389,192
E,267,893

N:1,389,192
E:2,2§7:891
N:1,389,191 \

E:2,267,888

N:1,389,192:

E:2;267:89

N:

1 i " |
'E:2,267,903 SC
e N:1

%80 PVC E

J I QVWLLE

LBOW

N:1,389,190 ==

E2,267,921 \.

Sl
.

“ \
. \
<

- VICINITY MAP
EXIS'EING STORM.DRAIN
MANHOLE
APPROX: EDGE OF 4-FT
‘WALKING ACCESS
EXISTING STORM’ i
‘DRAIN -

- SFWETLAND

LEGEND

FLOW DIRECTION
& FINAL GRADING POINT

PERFORATED PIPE

STORM DRAIN PIPE

FINAL GRADING POINT TABLE:

CONTINUOUS (NON-PERFORATED PIPE) |

‘TRANSITION:FROM:PERF PIPE TO NON-PERF PIPH
‘REDUCER BUSHING. ‘ ‘

‘BALL VALVE IN VALVE BOX

TOPSOIL _ -
\ CLEANSUT ~_ | POINT# | NORTHING | EASTING | ELEV. | DESC. |
¥ N:1,389,189 ( - 420 | 1,389,149.51 | 2,267,929.89 | 8836.35 | BOM |
_ ‘ E:2,267,94 L ;
\ ; 421 | 1,389,150:23 | 2,267,931:00 | 8836.35 | ‘BOM |
_ ’ \ - _ , —
422 | 1,389,150.00 | 2,267,932.86 | 8836.30 | BOM |,
\ - \| , 7 423 | 1,389,183:59 | 2,267,916.88 | 8836.20 [ BOM |,
o % : —F ,
: | 424 | 1,389,185.45 | 2,267,908.11 | 8836.15 | BOM
'; \ / N ‘425 | 1,389,184.73 | 2,267,907.00 | 8836.15 | BOM
’ 1 | 6'X3"REDUCER | - 1 1:389,175.96 | 2,267,905.14 | 8836.20 | -
& \ \ / ‘BUSHING AND 3" SWEEP 426 | 1:959,1759 | 2.207.905.14 | 883620 | BOM
2| : / SCH 80 PVCELBOW \ 427 | 1;389,451.37 | 2,267,921.12 | 8836.30 | Bom
gl /\__N:1,389,157 ' , 4 }
H \ T Ei2,267,936 429 | 1,389,141.02 | 2,267,933.24 | 8839.35 | TOB ,;
i | L ' — :
& L gy 6 SCH 40 , II 2 430 | 1,389,142:86 | 2,267.936:20 | 8839.35 | TOB:
g | : ) v = = - +— ;
o | \ BYPASS . END CAP \! - 431 | 1,389,162.42 | 2,267,941.47 [ 8830.35 | TOB :
El : \ (N:1,389,147 . AN \ . : + i: : §
2] HsSF \ \E2:267.922" SR gy \_\ 4 { 432 | 1,389,189:02 | 2,267,924:62 h 883935 |  TOB |
| i A \ \ - LS > + - o ]
g WETLAND - o [ IRCHAOPVC 433 | 138919444 | 2,267,904.49 || 8839.35 | TOB |
<l ' | N:1,389,135 S~ 1 — :
3 : \ \ E:2.267.913 , \ N BN 434 - | 1,389,192:59 | 2,267,901.49 | 8839.35 | TOB: | ~
2 | I N:f,389,131 ) AN 435 [1,389,171.09 | 2,267,807.04 | 8839.35 | TOB |
2 | il N:1,389,135/ _ — ~ \ 436 [ 1,389,146.10 | 2,267,913.63 | 8839.35 | TOB: | s
§ ‘) N H E2,267,936 / . \ \ . il . Y R ,‘ i
¥al 5 i S O~ ;
b s ‘) , N:1,389 o ,/‘ ~‘\ . )
2 S 5 E:2.267 o N NOTES: :
B ‘. ooese: ' oy \ 1. SEE HYDRAULIC:PROFILE, SHEET H9, FOR ‘
2e . : | o Lo ELEVATIONS OF PIPES, INLET STRUCTURES, AND ‘ f=
82 : SR /. ¥ - ' ! " OUTLET STRUCTURES. . = o ,
3 Dl it i /o / o \ t} . 2. FOR EXISTINGPIPES, SEE PIPING DEMOLITION PLAN, o
e A 4 N SHEET G7. o - NORTH
gol 0 4" IF THIS LINE 1SINOT EQUAL TO ONE INCH _ _ 3. SEE CROSS'SECTIONS FOR MATRIX MATERIAL. 5 o s 10.F7:
83 boswiliiv | ADJUSTSCALES:ACCORDINGLY : , _ . o _ 4., SEE DETAIL 2, SHEET'H21 FOR TRENCH DETAIL.. - s
£ 8| REFERENCES: INo. REVISION DATE | APRVD | oraws KF P ! . o | DATE: 12124113
aa| P ANS : . T | DRAWN Wa® 5 RICO - ARGENTINE MINE SITE Vscae =10
- + | FINAL -ISSUED FOR EPA REVIEW 12/24/13. |, 'STA v . , PEN ANETL A - A CALE: 1"=1
, REPA O P oesioneD___KF ame , | WETLAND DEMONSTRATION T o5
- : o e & 5 it , _ | SHEET: 4 _OF 2
B e ez | T CHECKED____CBF 10670 White Rock'Road, Suite 100 | o 4 'R
28l Feet naDB3 o Rancho Cordova, CA 95670 - SF WETLAND PLAN [PROJNe: Ha
& z REVIEWED___STA (916) 636-3200 " - , lsarierais| 14



- . 7 WIDE COLUMN OF 3" TO 6" LEGEND
cEN WASHED ROUND ROCK FOLLOWING
EP‘S.‘QN\ ‘SIDESLOPE OF HSSF WETLAND 534 FLOW DIRECTION
FINAL GRADING POINT
GES _ g PERF. PIPE
CH 80PVCPIPEFROM 8 A\ f . CONTINUOUS (NON-PERF. PIPE)
SFWETLAND ; S i TRANSITION FROM PERF. PIPE TO NON-PERF. PIPE
R NjiiE REDUCER BUSHING }
n N:1,389,107 3-FT WIDE FRP WALKWAY PLACED ON MATRIX
: | E:2,267,860%
VICINITY MAP o CLEANOUT= BALL VALVE IN VALVE BOX
N:1,3§9,161 =Ll
| N:1,389,161 E:2,267,852 e TEMPERATURE PROFILE PROBE
; E:2,267,850. \ N:1,38G 124
i . 3" x 6" SCH 40 PVC = E-0 267 BEr=lIE TR
; L REDUCER BUSHING (TYP.) \ 6" x 3"SCH'40 PVC TORIK
! ity 3"'x3"x3 \
! [\ 4 PVC TEE \ N1380.135 SCH 80 PVC SW[I[EEP ELBOW ! \
| iy - E:2,267,848 T i) \ TEMPERATURE PROFILE PROBE DATA LOGGER
I\ &°%ClFs e scHaopve gl | E \
i = END CAP- T .1 389, SHE =HE [T a4 i : '
i Gl N:1,389,184 521 T g_-;,ggg.;gg STl 3 i FINAL GRADING -POINT TABLE
{ LI} E:2.267,845 Lo e ,‘, \ POINT # | NORTHING | EASTING | ELEV. | DESC.!
. i N:1,389,153 - \ : : : :
‘ =i ‘ E:2,267,844 HSSF - : \ 521 | 1,389,183.72 | 2,267,845.33 | 8831.79 | BOM -
i N:1,389,171 N:1,389,151 WETLAND \ T >
il £:2.267.841 3 E:2.267 838 n\1.389,125 \ 522 [ 1,389,178.54 | 2,267,818.90 | 8831.60 [ BOM
iljiji N:1,389,151 E'X.267,833 \ ' 523 | 1,389,166.25 | 2,267,810.64 | 8831.46 | BOM °
L 2 : , E:2,267,834 i 532 : : { :
i i HSSF WETLAND i \ . 524 | 1,389,127.53 | 2,267,818.24 | 8831.46 | BOM
i IMATRIX (TYP) 525 i 1 : 1 4
' . : il ; \ 525 | 1.389,119.27 | 2,267,830.52 | 8831.60 | BOM .
S il - = | 5 . T -
‘J 3 , i | =M R : ' 526 | 1,389,124.45 | 2,267,856.95 | 8831.79 | BOM '
: i N:1,389,125 i Ji 1’ I . 527 | 1,389,192.01 | 2.267,861.44 | 8837.59 | TOB
é ; ‘E E2267826 // N:1,389,132 E2267819 = | - 1 S :
A 4 i @f E:2,267,823 6"X4" REDUCER BUSHING | | 528 | 1,389,201.77 f 2,267,846.96 | 8837.50 | TOB: |
E Pl 5 | T FOLLOWED BY 4" SCH 80 / : i :
5 | o ! \i i 522 Nqa389dB4 L ot 524 PVC SWEEP ELBOW / 529 | 1,389,196.11 [ 2,267,815,13 | 8837.50 | TOB
- | © =h, E2.267.817 """ N ' i / \ ;
ﬁ \ = ] N:1,389;147 \ A4y F / 530 1,389,163.12 | 2,267,792.52 | 8837.59 | TOB
529 = ‘ E:2,267.816 1 ATii72 T
g \ i 7 ’ , Kii / // 531 | 1,389,123.54 | 2,267,800.28 | 8837.59 | TOB
E \ it H b oERF PIPE iEil / -‘—@‘ : I
£ \ \ 523 20 O © P / / 532 1,389,101.57 | 2,267,833.69 | 8837.59 | TOB
‘o 4 AL L gt
5 \ . - S ik , T
; \ 1 = MR ,MN 1,389,166 yﬁg NORTH : 533 1,389,108.35. | 2,267,865.28 | 8837.59 | TOB .
é \ : il B2, 267.81M \ s 9 s 10 FT ' — -
5 \ 6" x 3" SCH 40.PVC , 534 | 1,389,122.86 | 2,267,875.00 | 8837.59 | TOB
£ \ Hf REDUCER'BUSHING AND 3" , \- 7 s ‘
E \ \! SCH 80'PVC SWEEP ELBOW APPROX. EDGE OF % NOTES:
5l T 4-FT WALKING s 1. SEE HYDRAULIC PROFILE, SHEET H9, FOR ELEVATIONSIOF PIPES; INLET STRUCTURES, AND OUTLET]
] \ L l&ij& : -Hy .
£ \ el { ACCESS STRUCTURES.
g \ i E e 2. FOR EXISTING PIPES, SEE DEMOLITION PLAN SHEET'G7..
i 8 \ N LS - 3. SEE:CROSS SECTIONS FOR MATRIX MATERIAL.
3| N (=il A - 4. SEE:DETAIL 2; SHEET H21 FOR TRENCH DETAIL.
| N = N:1,389,144 _ . ——" N,389,110 5. SAFETY YELLOW, TEXTURED, FRP. WALKWAY TO BE CONSTRUCTED OF 10L) X 3(W) X 17(H) WITH
£g . N E:2,267,795 | — —— E:2,267,799 1.5"SQUARE MESH GRATING PANELS. o o ,
23] 9 A S 530 —— 4"SCHBOPVC TO —_ 6. FRP GRATING PANELS SHALL BE MOLDED TOGETHER USING SS C CLIPS CONNECTIONS WITH'SS
1 D — ; AERATION:CHANNEL STEEL CAP HEAD BOLTS PER MANUFACTURER'S RECOMMENDATION.
55| IFFHIS LINE IS NOT T 386160 _ , e e 7. FRP WALKWAY TO BE PLACED DIRECTLY ONTO HSSF WETLAND MATRIX.
3 £|| EQUALTO:ONE INCH ~Ei0'267792 - 2 WIDE COLUMN OF 3" TO 6" WASHED ROUND 8. FRP WALKWAY LAYOUT PROVIDED FOR REFERENCE ONLY. ACTUAL LAYOUT WILL BE DETERMINED
3| ADJUST SCALESACEORDINGLY e — ROCK:FOLLOWING SIDESLOPE OF HSSF WETLAND BASED ON PLACEMENT OF MONITORING PORTS. LAYOUT'PER DIRECTION.OF ENGINEER.
-of v g - ; g . . )
£ of REFERENCES: :NO. -REVISION DATE | APRVD |pr, KF : DATE: 12/24/13
S ALl Sl — DRAWN RICO - ARGENTINE MINE SITE SCALE. T =10
f 1 \FOR 12124113 TA , 'SCALE: 1" ="
| FINAL - ISSUED: FOR EPA REVIEW | oesionen_ KF ame WETLAND DEMONSTRATION T ——
S loatum E i - ' V |
V?ﬁ fUTM ZONE 125 ; | CHECKED: CBF 10670 White Rock Road, Suite 100 ) .
2 VIV : - ; . X . N n
& & FeeT, NAD 83 ‘ i Rancho Cordova, CA 95670 HSSF WETLAND PLAN PROJ No: H5
B8 | REVIEWED STA (916) 636-3200 SA11161315



NOTES: , N _ LEGEND
1. SEE SHEET H7 - ROCK DRAIN PLAN FOR ROCK DRAIN POINT TABLE / »
2. SHEET SHEETH9.- HWTT HYDRAULIC PROFILE, FOR ELEVATIONS OF PIPES, INLET STRUCTURES, = FLOW DIRECTION
AND OUTLET STRUCTURES, / @ FINAL GRADING POINT
3. FOREXISTING PIPES, SEE SHEET G7 - PIPING DEMOLITION PLAN. : = — — = — PERF. PIPE
4. SEE CROSS SECTIONS:FOR:ROCK FILL. CONTINUOUS (NON-PERF. PIPE)
5. 'SEE'DETAIL 2, SHEET H21 FOR TRENCH DETAIL. / I i S ,
6. SAFETY YELLOW, TEXTURED FRP WALKWAY TO:BE CONSTRUCTED OF 10Y(L) X 3(W) X1(H)WITH FRANSITION TOFROM:PERF. PIPE TO NON-PERF.PIPE
1.5" SQUARE MESH GRATING PANELS. ‘ 4 REDUCER BUSHING
: , o T 7. FRP GRATING PANELS SHALL BE HELD TOGETHER USING'SS C CLIPS CONNECTIONS WITH SS '
- 4 STEEL CAP HEAD BOLTS PER MANUFACTURE'S RECOMMENDATION: 3-FT WIDE FRP WALKWAY
VICINITY VA 4 8. FRPWALKWAY TO BE PLACED DIRECTLY ONTO LIMESTONE ROCK MATRIX.
. 9. FRP'WALKWAY LAYOUT PROVIDED FOR REFERENCE ONLY. ACTUAL LAYOUT WILL BE DETERMINED BALL VALVE IN'VALVE BOX
BASED ON PLACEMENT OF MONITORING PORTS. LAYOUT PER DIRECTION OF ENGINEER. ' '
10, CONNECT'H2S SENSOR TO 16" SPIRAL FOLDING'RING ANCHOR:(VORTEX BRAND OR EQUIVALENT) /
WITH §* WIRE CABLE USING WIRE'ROPE CLIPS: , ,
_ TEMPERATURE PROFILE PROBE
/ MONITORING PORT
APPROXIMATE EDGE OF 4-FT WALKING ACCESS:
' 2' WIDE COLUMN OF 3"- 6" WASHED /
; ROUNDED ROCK FOLLOWING
' RO LLOW FIXED H2S SENSOR
? N:1.389.145 e SIDESLOPE OF ROCK/DRAIN -
E:2,267,687 =7 728 BN ,/ FINAL GRADING POINT TABLE
6"x 3" REDUCER BUSHING - 729 ~ _ : ,
© AND:3"SCH 80 PVC PASS THROUGH LINER AT 90° EXISTING BALL POINT# | NORTHING | EASTING | ELEV. | DESC.
' SWEEPELBOW \ VALVE IN
] : e ! ;
' ; et 20 . Q .| 1:389,083.06 | 2,267.748.67 6 ;
: e e N1,389,148 VALVE'BOX / S 620 883061 | BOM ‘
. et E:2267,703 :389:083.40 | 2.267; 1] :
; y seese Fi % RREDUCER BUSHING / g 621 | 1,389:083.40 | 2,267,750.64 | 8830.61 | BOM |
o R AND 3\SCH 80 PVC _ : 1 38911059 | 226 , N . ]
. - ees8ses ale SWEEP ELSOW / @ 622 | 1,389,110:59 ; |2,267,745.89 | 8830.61 | BOM 1
AN Sede 3 \ EXISTING AERATION - 3 623 | 1,389,117.48 | 2,267,744.68 | 8831.61 | BOM
'\ Booe7 73 S02e8e% 734 \ CHANNEL OUTLET o <
. | B2.267673 e SRR \ ~ _ STRUCTURE | » ‘ 624 | 1,389,140.53 | 2,267,740.65 | 8830.44 | BOM
| m | g ' ol . 735 \ < / . . v
. ‘ balalol =Y s = 625 | 1,389,140.19 | 2,267,738.68 | 8830.44 | BOM
5 , o8 8eSeln e / » A / 626 | 1,389,117.14 | 2,267,742.71 | 8831.61 | BOM
sl I v 634 - y
£ o “ e ' N:1,389,144 624 — )} N:1,389,145 / 627 | 1,389,110.24 | 2,267,743.92 | 8830.61 | BOM
S | K k§ E:2.267 728 ! : | E:2,267,763 . 1 -
5 | 730 hoele RO SgRF PIPE T 837 s , I 628 | 1,389,080.57 | 2,267,746.06 | 8833.61 | TOB:
3 \ &Q? ‘ 5 O ¥ SCHEORVE - \ AERATION / o | 1.389079.76 | 2.267.747.22
: \ K N:1.389,142 \ | CHANNEL | / 629 | 1.389.07976 | 2.267747.22 | BB3361 | TOB
2| FRP WALKWAY haes! \ E:2,267.738 7, . \ : ! 630 | 1,389,080.79 | 2,267,753.13 | 8833.61 | TOB
£ ) v A 239 . T
2 L34 R | \ / 631 - | 1,389,081:95 | 2,267,753.94 | 883361 | TOB
> 2 ROCK DRXIN \ —f————— .
3 \. A / 632 | 1,389,112.90 | 2,267,747.51 | 8832.61 | WSE .
2 . {
s g X . T -
) \\ \ \ \  N-1.380.120 : \ 633 |1,389,113.12 | 2,267,748.49 | 8833.60 | TOB
& \ - A F:2,267.698 \ / 634 | 1,389,141.78 | 2,267,747.79 | 883361 | TOB
-3 - : - ;
g \ \ l’ \ - — \ 635 | 1,389,147.68 || 2,267,739.40 | 8833.61 | TOB
g A
5 \ ‘ 3 _ — 34 — il :
3 - _ o 636 | 1,389,147.33 | 2,267,737.43 | 883361 | TOB. -
‘B \ _— "\ — \ 0 1" ) — ) y
g a P S : TR i 4 : 73153 | - 61 o
g3 v _' MATCH\LINE SHEET H7 lava il | 637 | 1.389,138.76 | 2,267,731.53 | 8833:61 | TOB
g —_— N [ e — _— - i} . !
=8 \ 24 V A f \ IF THISLINE IS NOT:EQUAL 638 | 1,389,111.74 §| 2267,740.61 | 8833.60 | TOB
=8 \ = \ TOONE INCH:ADJUST \ | T ) :
gg \ : ) SCALES ACCORDINGLY 639 » 1,389,111.87 l 2,267,741.60 | 8832.61 WSE |
B \ \ : | 627 \ x
o A A
o) - - - : s .
g.o]l REFERENCES: NO. REVISION [ DATE | APRVD: DWW , -DATE: 12/24/13
- , _ Tomr | stn DRAWN : | , RICO - ARGENTINE MINE SITE SCALE. "= 10
FINAL -ISSUED FOR EPA REVIEW | 121241 TA | & AMETIAND | - AT 1=
J , ‘ | | bEsioNED___KF ame | WETLAND DEMONSTRATION e or %
‘gﬁ ?T\;LUZI\Z)NE 125 1 cHecken ‘CBF 10670 White Rock Road, Suite 100 o , 5
& 8l FeeT, NAD 83 ‘f Rancho Cordova, CA 95670 AERATION CHANNEL PLAN PROJNo: |y
3E 1 REVIEWED: STA (916):636-3200 SA11161315




: \ \ LEGEND
! MATCH LINE SHEET H6 - — FLOW. DIRECTION
_ \ FINAL GRADING POINT
“ __ PERF. PIPE
‘ : CONTINUOUS (NON-PERF. PIPE)
i \ TRANSITION TO/FROM PERF. PIPE TO NON-PERF.PIPE
- REDUCER BUSHING
bt ‘ .
\ ® \ VICINITY MAP 3-FT WIDE FRP WALKWAY
\ 4" SCH:8Q PVC TEMPERATURE PROFILE PROBE
N:1,389,099. ¥ FROM SSF
E:2,267,703" . WETLAND
\ 3A ) V
\ - FIXED HYDROGEN SULFIDE SENSOR
! N:1,389,089
" E:i2,267,730 - 1
\ ~ {X) MONITORING PORT NORTH
3"‘ ‘_ A £ [1] 5 10 FT.
: ‘ N:1,389,079 == = e ——
: 3:A \ \ E:2,267,769
\ | . N:1,380,078 TEMPERATURE PROFILE;PROBE DATA LOGGER
) \ N:1,389,075 E:2,267,753
: N:1,389,068 ) E:2,267,747
\ E:2,267,708 \
| ) FINAL GRADING POINT TABLE
AERATION CHANNEL INLET POINT# | NORTHING | EASTING | ELEV. | DESc.
STRUCTURE - '
720 | 1,389,149.98 | 2,267,696.95 | 8826.80 | ‘BOM
. 721 | 1,389,149:23 | 2,267,692.46 | 8826.80 | BOM
0 1 ; T
: T T 722 | 1,389,141.42 | 2,267,686.88 | 8826.72 | BOM
4 | CLEANOUT IF THIS LINE IS.NOT ‘
] N:1,389,054 v NO ’ _ :
g e onroe EQUAL TO ONE 723 | 1,389,053.00 | 2,267,701.58 | 8526.23 | ‘BOM
a INCH ADJUST SCALES , 1 389.047.51 T
§ | a ACCORDINGLY 724 ,389,047.51 | 2,267,709.38 | 8826.14 | BOM |
3| [ NOTES: , , . 725 | 1.389,048.26 | 2,267,713.87 | 8826.14. | BOM
of / 1. SEE SHEET H6 - AERATION CHANNEL PLAN:FOR AERATION e
| / CCHANNEL POINT TABLE. 726 | 1,389,057.35 | 2,267,729.76 | 8826.23 | ‘BOM
| 2. SEE SHEETH9 - HWTT HYDRAULIC PROFILE, FOR ELEVATIONS OF |——
Hi / PIPES; INLET STRUCTURES, AND OUTLET STRUCTURES. 727 | 1,389,144.40 | 2,267,704.75 | 8826.72 | BOM
a N:1,389,052 3. ‘FOR EXISTING PIPES, SEE SHEET G7 - PIPING:DEMOLITION PLAN: - -
<l E:2.267,719 4. SEE CROSS SECTIONS FOR ROCK FILL. 728 | 1:389,163:22 | 2.267,695.04 | 8831.30 | TOB
A | & 6" X 3" REDUCER BUSHING AND 5. SEE DETAIL 2, SHEET H21 FOR TRENCH DETAIL. - —
| 1.389, 04000 et 3" SCH 80 PVC-SWEEP ELBOW 6. SAFETY YELLOW, TEXTURED FRP WALKWAY TO BE _ 729 | 1,389,162:38 | 2,267,689.97 | 8831.30  TOB
5| oon7 708 — i ’ .CONSTRUCTED OF 10'(L) X 3'(W) X1"(H) WITH 1.5" SQUARE MESH . —
§ ‘ 267,704 // . GRATING PANELS. (L) X 3(W) X1°(H) » 730 1,389,139.53 | .2,267,673.37 | 8831.30 | TOB
c A I I
£ 2 WIDE COLUMN OF 3" -6" WASHED . 7- FRP GRATING PANELS SHALL BE HELD TOGETHER USING SS.C — = e —
5| ROUNDED ROCK FOLLOWING. CLIPSICONNECTIONS WITH SS STEEL CAP HEAD BOLTS PER 731 [ 1,389i050.35 | 2,267,686.73 |' 8831.30 | TOB
2 " SIDESLOPE OF ROCK DRAIN MANUFACTURE'S RECOMMENDATION. _ ' P 71168 | aaan. 1
f§': o7 TR - 8. FRP WALKWAY TO BE PLACED DIRECTLY ONTO LIMESTONE ROCK 732 | 1.389,032:32 | 2.267,711.58 | 8831.30 [ TOB
2 . MATRIX, . - 4 380 - :
TRIX. , 733 | 1,389,033.17 | 2,267,716.71 1.30 | TOB
.;,g N:1,389,035 . 9. FRP WALKWAY LAYOUT PROVIDED FOR REFERENCE ONLY. 3 88313 © ;
§2 E:2,267,722 ACTUAL LAYOUT WILL BE DETERMINED BASED ON PLACEMENT OF | 734 | 1.389,058.28 | 2.267.734.38 | 8831.30 | ToB
=8 v A MONITORING PORTS. LAYOUT PERDIRECTION OF ENGINEER. . : ' ‘
23 , ‘ 10.CONNECT H2S SENSORS TO 16" FOLDING SPIRAL RING ANCHOR 735 | 1,389,146:98 | 2,267,718.14 | 8831.30 | TOB |
28 EXISTING AGRIDRAIN INLINEWCS | A . ] (VORTEX BRAND OR EQUIVALENT) WITH 4~ WIRE CABLE USING-
3 : EXISTING VALVE BOX WITH BALL \ WIRE ROPE GLIPS
£ VALVE AND FLOW METER ‘ > ,
-Q s m : | . .
£:0] REFERENCES: 'NO. REVISION | DATE | APRVD: v KF | z 'DATE: 12/24113
&= oLANS . — ' Foe e R DRAWN | RICO - ARGENTINE MINE SITE v
, Al - - T, X ¥ 7 . ] ) - i | E: =i
‘I FINAL - ISSUED FOR EPA REVIEW — —] DESIGNED KF WETLAND DEMONSTRATION 'SHEET:. 7 OF 25
1S ‘ : -
gfﬁ 3$LUZ'\/(|,NE 125 1 cHECKED CBF 10670 White Rock Road, Suite 100 ; ’ v > :
5 8| FeET, NAD 83 f Rancho Cordova; CA 95670 ROCK DRAIN PLAN PROJ No H7
SE | rREVIEWED.___STA (916) 636-3200 SA11161315 '




« N 93410..2' '

s | N e
@ | \VQ%%\
| e N\

! \’Vo \\ Pt "\ N:1,389,005

: E:2,267,904 _ -~

: v i »R < 3"SCH 80 PVC PIPE TO.VF
% EXISTING 24" STORM A v — ~BIOTREATMENT CELL. SEE
‘ DRAIN V-SERIES PLANS

. . \ c‘ . — . ) — !

_ 18" SCH 40 PVC PIPE FROM ‘

POND 18 —
, ,~ FLOW DIVERSION BOX:
. e { /‘SEEPROFILE THIS SHEET.

ooy U
: v\W ¥ == NN\ 2\ N Y
, N:1,388.968 AN -
ROCK DRAIN OUTFALL _ a E:2,267,848 \ \
(NOT SHOWN IN PLAN VIEW) ' : .
EDGE OF EXISTING
POINT # | NORTHING | EASTING DESC. § POND 18 \ \
2100 | 1,388,994 | 2,267,703 | ROCK DRAIN OUTFALL , \ \ \ - NORTH
R - 10 9. 10 20 FT

8850 — 8850
: OWDIVERSION /1 1 ‘PLACE 6" - 8" ROUNDED ROCK
‘] i —B@ X H23 FROM1' UPSTREAM OF INVERT
8845 | - SACBEND 8845 OUT TO TOE:OF SLOPE IN POND 18
| : R — —FINAL GRADE VERT '
; 7 7=EXISTINGPIPETO 7 : P
o oA~/ BEREMOVED /— F EXISTING GRADE Baser Y
3 . 1 . A . .
E IR s W ¥ N A 3" SCHE0 PVC PIPE X 8840 EXISTING POND
! — -~ I le:, <FO-VF-BIOTREATMENT-CELL \\ BOTTOM GRADE
g — < — - N : '
g 8835 - \‘_ WERT // 7.-‘; /1 A ‘8835 . : ‘ . — —_—
< : ] - ) : >
s 8840.00 "/ £ 1125 VERTIGAL BEND PRSP 4 POND 18 T
il 8830 {8 SCHAT P (MIN.JPIPE SEPARATION =1~ T=75 S=T.0% (MINJ 18830 EXTEND FROM PIPE 1-FT UPSTREAM
a L PVC PIPE OF PIPE OUTLET TO TOE OF EXISTING
3 =30 : , \ ' ‘ o SLOPE IN POND 18,
§| 8825 ' ' \——————————————18825 | © OUTFALL DETAIL
% N APPROXIMATE.HIGH: . -
P-4
5 GROUNDWATER ELEYATION—————| . LEGEND
g 8820 == ‘ s 7 5 —18820 ' ‘ 42  FLOW DIRECTION
: PROFILE OF 18" PIPE FROM FLOW DIVERSION BOX TO POND 18 - OTES: eeT o
52 ; v DI ] - : 1. SEE SHEET HY -HWTT HYDRAULIC PROFILE FOR ELEVATIONS OF PIPES, INLET STRUCTURES;, AND
§8 : ' : OUTLET STRUCTURES. ; _
38 R 2 P 2. PROVIDE 8 CY OF 6"-8" ROUNDED'ROCK TOTAL TO'PLACE AS OUTLET PROTECTION AND
25| . DISTRIBUTE TO EACH OUTFALL PIPE INTO POND 18: -
3 . ; . . 3; FOR EXISTING PIPES; SEE SHEET G7 - PIPING DEMOLITION PLAN.
Bl O T SeALES ACeamAL o ONE INCH 4. SEE DETAIL 2, SHEET*H21 FOR TRENCH DETAIL.
£ ‘ v 5. _PROFILE VERTICAL EXAGGERATION IS 2. ]
-ofF g - j .
£ of REFERENCES: NO. REVISION ‘DATE | APRVD MGC A , DATE: 12/24/13
v o =K e -k\ﬁ‘ RICO - ARGENTINE MINE SITE . coAE rS s
| ‘ ~ S — ' , SHEET: 8 OF 25
S D LSONE 125 , cHECKED__CBF | 10670 White Rock Road, Suite 100 | ' R
- 28| FeeT, NAD 83 - ‘ |  Rancho Cordova, CA 95670 | HWTT OUTFALL PLAN ove | o
28] ) |ReviEwep___STA___ (916) 636-3200 . , _ SA11161315) 1




FLOW DIVERSION ‘

1CO - SA1116130112013\CAD\Wetland Demonstration\Plan. Set\, Drawing Name: Hydraulics Profiles.dwg

m, Plotted by: kelly feamey

Qp

Plot Date: 12/24,

Drawing Path: P:

 EXISTING GRADE
ST. LOUIS BOX F FINAL G
CHANNEL . — 16" PIPE INTERNAL WEIR RADE _ WSE - INLINE AGRIDRAIN
o845 o /884290 [ |48 s-35% /”8841.56' — 6"TEE 8839.70' \ /— 6"X5' WCS
| N 4 ~.. 3" SCH.80.PVC ] WSE A== ’SCI'-! 80.PNC
7 /—t=20"8=3.4% |-/—t——s83s.69-—] SB NO.1 2.6 8=5:2%— SF WETLAND
) T w4 T 1 WSE
8840 | DA N 4 | | — 8838.35" yvor
{ — 6" PERF-PIPE— -8
IEINTO EXISTING INVERT |/ 4 ‘ RS
HEADGATE———8840.00-}— it i iae
8835 : INVERT |-/ 2 \ —— | — - \
- 8840 I, ,,/ i : : ] \ ) BOM nmf%— \ T
M"*“HE?KD‘GKTE”FEGWEI ‘ g 8836:15 \
8841 AL’ BALE VALVE =7/ \ INVERT f \ A ——ABRAT A e
7N i \ \ 8B38.00° ), [ TOMANVERT FOMANVERT A\ WETLAND
8830 ——— GATE A/ALN E & FLOWMETER .=/ A \_ 3"SCH80PVC / \ 8837.35 8837:15' N \ BYPASS
“H2Z/ Mh— 1 \\ =27 503.2% N X 6" PERF.PIPE™> \
e i L R ; WSE-ON— BALEVALVE(—2—Y A R (
8825 EXISTING 24" STORM DRAIN \\ \\ UUWNNK;ARIMD;IQUE I = |
INE STATIC MIXER WITH INJECTION PORT = APPROXIMATE HigH ——————QF A 8838.95' R N E
GROUNDWATER ELEVATION; 838:95 |
88 ' '
2(?*-‘00 0+50 1+00 1+50 2+00 2+50 3+00
HSSF WETLAND — BALL VALVE7 AERATION CHANNEL FOP-MATRIX/RIMIGRATE —— o~ N
[ T [ 883119 ROCK DRAIN —
I AL-GRADE — _AGRIDRAIN.INL FT/ 1.2\ [ — EXISTI GAERATION
= TOM TOM Y BACKOF { 7 WesS4'xe H16 f SHAN T
' \\/\ ,,i!z”ma - 8836.26 \\ . e —AGRIDRAIN: \ /_,__,WSE__Q”,WSE[I_QM II // STRUCTURE
. Ca——="EXISTING-GRADE +—8832,618832:61 — 4 7—EXISTING I £
R / | 7 BALL VALVE 8830.24
= : . 7 1 [/ - WSE
] ‘E\\ . , _ FINAL GRADE I = 882080 ——
. \ \_<— & PERE.PIPE Yl . —£5 :
| \ Ny 5"PERF,PIPE =\ X ~ e —— S0
——\ = BEITTY \_:gg;“:@ [ = 4"SCHBOPVC BOM——BOM \_BON
- : ' L=85', 5=3.3% |NMERI,::¢,,.._,8 _8831.86'
4 \—3rscrBoPVC - : Y . —j +‘3/ e 3B G 8?&%?5}_6%:_ e \_'agaoﬁ;
L=75" S=7.1% N APPROXIMATE-HIGH | \*iNVERT / 1\
T I INUA Uall™ WOTT . B 8829.3 J — ‘E“VPERF?WE—M_W
GROUNDWATER ELEVATION: “—éﬁf‘iﬁ’ﬁ?‘ 8 // \\ BOM ) .
- : EXISTING-3“SGH-80-PVG 882680
3+00 3+50 4+00 ' 4+50 . 5+00 5+50
8845
POND 18 - NOTES:
EXISTING? KGRIDRNN"INEITEES X6"WCS = _ 1. PIPELENGTHS AND SLOPES ARE APPROXIMATE: PIPES SHOULD BE
FOM \ 8840 FIELD FIT TO MATCH THE PROPOSED GRADES AND ALIGNMENT.
= EXISTING GRADE BB20058” \ FINAL GRADE MINIMUM.PIPE SLOPE = 1.0%.
7 —WSE—\ \ / e STING 3 SCHEIPVE 2. SEE.SHEET H8 - HWTT OUTFALL PLAN FOR OUTLET EROSION
7 8829:14 X \ 7 7 8835 PROTECTION.
S ——— A VERTICAL-BEND-INVERT - / 3. SEE TRENCH.DETAIL 2, SHEET H21 FOR TRENCH:REQUIREMENTS AND
EB27 60" X 7 /—POND 18P — FOR INSULATION REQUIREMENTS FOR PIPE BURIED <6:FT DEEP. = .
NN 4 ALLWAY oo 4, PROFILE VERTICAL EXAGGERATION IS 2:1.
“ \ / —t / UVCI"I'I.UVV LV,
=N W 8830
' < ] )
" »
J R . I v‘\ - ]
: A ——— I N N - 8825
1 6" SCH AU PERF. PIPE ="~/ A ERETING AL =IRGE e
T L APPROXIMATE HIGH —BOM—/ A VALVE &
1™ IF THIS LINE 1S .NOT EQUAL TO ONE INCH GROUNBWATER ELEVATION 882614 SCH.80 PVC FLOWMETER 620
l_n_l_u_Ll_l_.LJJ :
ADJUST SCALES:ACCORDINGLY 6400 _ 6150 7200 2 5
REFERENCES: - |NO. IREVISION DATE | APRVD [prawn___ KF . ~ - | oaTE: 1212413
PLANS - T ‘ RICO - ARGENTINE MINE SITE —
I 1 | FINAL-1SSUED FOR EPA REVIEW 1224113 | STA ‘ . ' | SCALE: 1= 20’
DESIGNED KF WETLAND DEMONSTRATION . : .
_— _ I _— SHEET: 9 OF 25
UTM ZONE 125 ‘ I CHECKED CBF 10670 White Rock Road, Suite 100
LD b5 I | Rancho Cordova, CA 95670 HWTT HYDRAULIC PROFILE ~ [Raiw T o
I REVIEWED____STA ___ (916) 636-3200 , ’ : Isat11161315| ' '™




-I

m, Plotted by: kelly.féamey

P

o

Plot Date: 1272
Drawing Path: P:

1CO - SA11161301\2013\CAD\Wetland Demonstration\Plan Set\, Drawing Name: Settling Basin 1-2 sections.

— GRADING TIE INTO ADJACENT SB NO. 2

4-FT'WALKING ACCESS (TYP.)

——— 13.0'

e/

T \ ; Y Y Y Y T O O Y Y Y ‘,:5'“{_‘{_\}'"I'X’\'\'X'Xuﬁ"f""f ERAGERRSOARSSEE &SV "5':\"!:1' )"x‘”{x'\"‘(:r_l_')"\"'"r*.f'k':\ 5 E_.‘ LY ‘;“,-t"{"!\j;i_‘_\;\’i' Y Y e Y e S I e Y S e e Y YWy ‘)"\."1"(_“1_'}‘.'}"17'\"\"{‘!_":;'_\{_‘:"1 ?7"‘5 N Y Y Y Y e Y R O Y XN Y \';‘;Q;;r\,"\’\“.;\_/
'~ PIPE FROM FLOW
DIVERSIONBOX | | | X7 | b e e e N
3"SCH8oPVC — @ | @ @ e O e e e e e e e e e e e e e e e e e e e e e e e e e e e A e e e e e e e e e e e e e e e e
6" X 3" REDUCER BUSHING, — )
6" FLANGE TO 6" TEE 6" PERF PIPE

INSTALL FLOATING BAFFLE

TIE INTO SF WETLAND PROPOSED-GRADE —

4-FT WALKING ACCESS (TYP.) ~<—D‘

76:5' LONG AT DESIGN WATER SURFACE

F 1.0 MIN. FREEBOARD ‘

X
X
2.0%.
x ]

FINAL GRADE

/\ SB NO. 1

EXISTING GRADE

3"SCH80PVC —
BALL VALVE EXTENSION KIT

TYPICAL PROFILE SECTION

AND VALVE BOX'WITH LID

(1
AGRIDRAIN

-—— 80— 6-FT HIGH CHAIN LINK SECURITY FENCE (TYP.) 6" SCHBOPVC (TYP) —
R ! [ g . T " " :
EXTENTS SHOWN ON SAFETY PLAN G5 6" X 3" REDUCER (TYP.) —
- 4-FT WALKING ACCESS/(TYP.) 4-FT WALKING ACCESS (TYP.) ‘ 3"SCH80PVC —
A . X M 1.0 MIN. FREEBOARD R
6-FT HIGH CHAINLINK SECURITY FENCE (TYP.) ———1 . H
EXTENTS SHOWN ON SAFETY PLAN G5 sk 22,6 WIDTH AT DESIGN WATER SURFACE N
4" HDPE INSULATING BALLS 11 o ‘
X 2.0% ACROSS ENTIRE SURFACE X TIE INTO EXISTING GRADING (3:1, 2:1 MAX.)
| x RO \ LYY :\ Ty PREADR RO IR x\v\ S0 T O Y XY ,
— —l: A I_ — j H
- U INSTALL SWALE TO DIVERT.DRAINAGE FROM
- EAST AROUND SF WETLAND AND SB NO. 1
. FLOATING BAFFLE ANCHOR POST (TYP.) EXISTING GRADE:
B SB NO. 1
TYPICAL CROSS SECTION
1" IF THISLINE 1S:NOT EQUAL TO ONE INCH
l_l_.L..L_I_l_I_I_I_LI ADJUST'SCALES ACCORDINGLY _ A
REFERENCES: | NO. REVISION DATE | APRVD 'BDP ' ., DATE: 12/24/13
PLANS T T il s DRAWN RICO - ARGENTINE MINE SITE AL TS
[FINAL - ISSUED FOR EPA REVIEW i ‘ , = MON ‘ _ CALE: N’
, DESIGNED KF WETLAND DEMONSTRATION SHEET 10 OF 25
DATUM - ' White Rock Road, Suite 100
UTM ZONE 125 K CHECKED CBF 10670 ite Rock Roa uite ‘ N ‘ . ‘ (
FEET NAD83 Rancho Cordova, CA 95670 SB NO. 1 TYPICAL SECTIONS PROINo: [0
g : REVIEWED. STA (916) 636-3200 : SA11161315] !




pm, Plotted by: keliy.feamey

RICO

Plct Date: 12/24]
Drawing Path: P

3" SCH:80 PVC PIPE -
LEGEND 6"X3"REDUCER NOTES:
— ———  PERF PIPE BUSHING . FIELD FiT HORIZONTAL:BENDS SO THAT
CONTINUOUS (NON-PERF PVC): 4 PERFORATED PIPE-CONTOURS ALONG
6" FLOAT ® TRANSITION TO/FROM PERFORATED 6" SCH.40 PVC, 4 POND AND. IS SUPPORTED BY POND SIDE
PIPE TO NON-PERF PIPE NON-PERF. 1 SLOPE,
v REDUCER BUSHING 2. PERF PIPE'TO HAVE (2) 3/4" HOLES AT 0° |
‘ § o 6"X6" X TEE AND 180° AND SPACED EVERY 124NCHES.
3/8" SS CABLE POCKET 45° BEND (TYP.) 22.5° BEND (TYP.) 6" SCH40 PV(

LIFT LINES'EVERY 18"0.C. T, Z
L AT FO2 /A
8130 XR-5 BAFFLE MATERIAL H g w ?E. CLEANOUT. 3" SCHi80 PVC:NON-PERF, PIPE. / yi ‘ , A\ \
| X 29 FIELD FIT-TO FOLLOW SIDE SLOPE OF BASIN IN. 50 _ - ®-—< 50
| £S5 ORDER TO PROVIDE ADDITIONAL SUPPORT \(‘/ - o ~. \\/
! = E WITH 1/8" CABLE WITH PIPE CLAMP ?\ 5.0 ‘4 ~ /(\
5 <. ING TO'T-POST OUTSIDE EXTENTS'
318" SSBALLAST CHAIN © <y CONNECTING TO'T-POST ouosF E’iNFERETY;.S) . / \
{ ) 5.0'
'—"7_ — . ] \

N BOTTOM OF SB ; 6" PERF PIPE Q

NOTE: . : -i

1. INSTALLATION OF FLOATING BAFFLE SHALL BE IN ACCORPANCE 3" SCH 80 PVC END CAP 6"X3" REDUCER EDUCER

WITH MANUFACTURERS' SPECIFICATIONS AND RECOMMENDATIONS. (NOT GLUED) (TYP) BUSHIN BUSHING

3" SCH 80 PVC NON{PERF.
‘SWEEP ELBOW. USE AS
BOTH VERTICAL AND
HORIZONTAL BENQ(WP;)

(3

SB FLOATING BAFFLE
SECTION VIEW

SBNO.1
OUTLET DETAIL

6' HIGH SECURITY
/ FENCE

y }

$A11161301\2013\CADWetiand Demonstration\Plan Se\, Drawing Name:. Settling Basin 1-2 details

ENDCAP —+— | 50
6" DIA. HOLLOW GALVANIZED STEEL - ~— ] )
| ANCHOR POST T | ANCHOR CABLES
DRILL HOLE IN POST AND INSTALL %" WIRE >
CABLE AND ATTACH WITH EYE BOLT. ) |
_ — BALLAST CHAIN
45" FASTEN CABLES TO — ,
: ANGHOR ANCHOR POST
[FASTEN BALLAST CHAIN M 1* : 67 FLOAT , :
—— TO ANCHOR POST g : . 22.5 WIDTH AT WATER SURFACE

45> A POST L_ - //|
) 1.8/

|~ S
(2) 16" SPIRAL FOLDING RING ANCHORS - ’ FINAL GRADE OF SB ~
(VORTEX BRAND OR EQUIVALENT). CONNECT 40 | | :l _
TO %" WIRE CABLE USING WIRE ROPE CLIPS. I
INSTALL ANCHORS AT 60° ANGLE VERTICAL. :
AND 45° ANGLE HORIZONTAL.

IMPERMEABLE PLASTIC BAFFLE CURTAIN:

IF THIS LINE IS NOT
EQUAL TO ONE INCH
ADJUST SCALES

SB FLOATING BAFFLE

ACCORDINGLY __ SEVATIND DAPFLE N
o T ] PROFILE VIEW [
REFERENCES: "NO. " REVISION | DATE | APRVD': MGC. . , ) DATE: 12/24/13
REFER Op A l RVD forawn S RICO - ARGENTINE MINE SITE e

1 | FINAL -ISSUED FOR EPA REVIEW 122413 | STA DESIGNED KE ame . ; WETLAND DEMONSTRATION . — :

~ : — , . ‘SHEET: 11 OF 25
DATUM ’ Pyt ‘ e z ‘
» ’ CHECKED CBF 10670 White ROCk Road, Suite 100 '

UTM ZONE 125 ‘ Rancho Cordova, CA 95670 B | SB DETAILS PROJ No:

FEET, NAD 83

H11

|reviewep___STA___ (916) 636-3200 ; SA11161315




Q.

ey ) ‘ ) .
SA11161301\2013\CAD\Wetiand. Demonstration\Plan Set\, Drawing Name: Polishing SF Wetland secti

am

40" —y- -t - . 54' WIDE AT DESIGN WATER:SURFACE - — 4.0" -
— WETLAND WATER LEVEL ~

— FINISH GRADE 3" - 6" WASHED ROUNDED —
MIN. 1"FREEBOARD , : ROCK (TYP.)

HLL AT 2% SLOPE UNTIL
GRADE MATCHES EXISTING'

TIEIN: TO FINISH GRADE 2.0% 6" PERF. PIPE r 0.5 TO 1.0¢ 6" PERF. PIPE
3A ‘1"‘MN( K\// S oy e — L - - - . +_ _ _ R
N AT T LTTTTRZS S S L TRTASTRKAS ~ LRI, 3" SCH 80 PVC
_______________ o a1 o el e = S— T4 ;
3" SCH 80 PVC i _ :
SF'WETLAND MATRIX-TOPSOIL g 6"x 3"REDUCER (TYP.)
m AGRIDRAIN INLINE WCS'
m m BALL VALVE EXTENSION KIT
SF WETLAND H20 AND VALVE BOX WITH LID
/ TYPICAL PROFILE SECTION L 3"SCH80 PVC
— FINAL GRADE
4-FT WALKING:ACCESS (TYP.) l<=—— 25' WIDE AT DESIGN WATER.SURFACE —# E—— g_ﬁailg:ﬁgigggs‘gﬂmm'
WETLAND o o
WATER LEVEL 7
TIE IN TO PROPOSED TREATMENT 0.5' TO 1.0'

SYSTEM ACCESS ROAD.

ON EAST SIDE OF SF WETLAND, SWALE TO

MIN. 1" FREEBOARD DIVERT OFFSITE DRAINAGE.S = 1.0% (MIN.)

m, Plotted by: kelly.fe

P
ICO.

Drawing Path:.P

Plot Date; 12/24

SF WETLAND MATRIX-TOPSOIL 1 ' EXISTING GRADE SUITABLE BACKFILL (TYP.)
/"B "\ SF WETLAND
TYPICAL CROSS SECTION
NOTE: .
SF'WETLAND TO BE PLANTED WITH SEDGES PURCHASED FROM
" : APLANT'NURSERY. SEDGES:TO BE PLANTED.2.0 FT O.C. SEE
i iy i) ADIUSTSCALES ACGORDINGLY O | . 'SPECIFICATIONS FOR PLANTING DETALS.
REFERENCES: NO. REVI DATE | APRVD BDP — ' f DA‘TE: 12/24/13
PLANS 1 VISION D PRAWN BB — RICO - ARGENTINE MINE SITE [oars: 122
1 FINAL -ISSUED FOR EPA REVIEW 12124 TA ) : - ; ‘ - C : -
| DESIGNED.__KF ‘ | WETLAND DEMONSTRATION | P
DATUM, : v ‘ ‘ - .
L ; ' 10670. White Rock Road, Suite 100 . {
UTMZONE 125 | - CHECKED_ CBF | 1 = \Rf=T , ANTIA :
FEET,NAD83 , Rancho Cordova, CA 95670 SF WETLAND SECTIONS - [PROINe: T4y
; REVIEWED____STA ___ (916) 636-3200: | , {sa11161315




ICO - SA11161301\2013\CADWetland Demonstratiom\Plan. Set\, Drawing Name: HSSF WETLAND SECTIOI

TREATMENT SYSTEM

ACCESS ROAD

[l

OQC?UO’QQQ@GQG@GC‘Z@%

4' WIDE WALKING ACCESS

EXISTING GRADE

TIE'INTO
EXISTING GRADE

4"WIDE WALKING ACCESS

3" SCH 80 PVC PIPE FROM
SF WETLAND

3.0’

- 14.4’

3"TO 6" WASHED —
ROUND ROCK

— b

66.0' LENGTH.AT SURFACE.OF MATRIX

HSSF WETLAND
WATER LEVEL

6" PERF. PIPE

6 ‘F’_ERF..PIPE —\ 2.0%

- 3.0" . 4" WIDE WALKING ACCESS

- 152! =

_______ > el TIE IN TO

3.0

HSSF WETLAND MATRIX

1.0"MIN. FREEBOARD

EXISTING' GRADE .

3" TO 6" WASHED
ROUND ROCK

4"SCH 80 PVC'PIPE TO AERATION: CHANNEL

" HSSF WETLAND-MATRIX ~ 2.0' ——
SEE TABLE BELOW
m HSSF WETLAND
J TYPICAL PROFILE SECTION
— 89' LENGTH AT SURFACE OF MATRIX o 30" = o 4' WIDE:WALKING ACCESS'
HSSFWETLAND —
WATERLEVEL -
1 2.0% .
S
. KA

— HSSF WETLAND MATRIX
SEE TABLE BELOW

/"B "\ HSSF WETLAND

TYPICAL CROSS SECTION

TIEINTO
EXISTING GRADE

NOTE

8| MATERIALS % 1. HSSF WETLAND TO BE PLANTED WITH CATTAILS ,
& 1.5" - 2"WASHED ROUNDED ROCK 60 PURCHASED FROM A PLANT NURSERY. CATTAIL TUBER
i 15" - 2“WOOD CHIPS 35 PLANT SPACING TO BE:2.0-FT O.C. SEE.SPECIFICATION
=2 MANURE 46 FOR PLANTING DETAILS.
=21 SULFUR PRILL 0.38
2=| LIQUID FISHFERTILIZER 0.02 2. RAISE PIPE SO BOOT AROUND PIPE PENETRATION IS NOT
£ : AT TOE OF SLOPE.
o R
£ O| REFERENCES: I NO. REVISION DATE | APRVD ' BDP } , e DATE: 12/24/13
g | PLANS 1 | ‘FiNAL - ISSUED FOR EPA RE 12124113 | sTA oA { RICO - ARGENTINE MINE SITE SCALE: NTS
r . ‘OR EPA REVIEW 3 T o | e _ o

t : ' DESIGNED KF ; WETLAND DEMONSTRATION :
o - ' SHEET: 13 OF 25
S 2| pATUM
% ol UTM ZONE 125 CHECKED CBF 10670 White Rock Road, Suite 100 , _ <
8 ol : i | .
8 &| FEET, NAD 83 : Rancho Cordova, CA 95670 HSSF WETLAND SECTIONS PROJNo: [\ )4 3
BB | REVIEWED STA (916) 636-3200 ; sA11161315 ‘




 MATRIX{(TYP.)

4"TEMPERATURE
PROFILE PROBE

INSTALL HSSF —“F%_5

LEAD WIRE TO TEMPERATURE m
PROFILE PROBE DATA LOGGER W

WETLAND .

HSSF WETLAND 4" SCH 40 PVC CASING HSSF WETLAND
MATRIX . 4" SCH 40 PVC.SCREEN MATRIX
W/0.1" MACHINE SLOTS
£ a e - N ;’\”};, \
o 7 yd 7 < = Vs { ,—/ ¢
Q ; SR ;
% N p . ; C e P P
E 7 X /! — :' { e < \ ’;, ri/{ S
@ y ;! i/ ( X < I~ : o /f{:’ < - ;;/ X
£ < XA X XXX 44
E y — AN )
gm i ’:’ b — ) ’;’ N Y
| s @ - X/ XX XD
a 4 - % - s N NS
- AN A L. SN AN
g g P v b v N &
£ NS ~ i e
&u S v e rd V4 N
£ / ; / 0%
g Al : XXX 1
£ INSTALL 4" SCH 40 PVC CASING
3 4" SCH 40 PVC END CAP'
o
| LNER/ 1
= \(H19,
g
£8
25| : -~
=5t m HSSF WETLAND
?;T“s’ 0 1" IF THIS LINE IS NOT EQUAL TO ONE INCH' G4.Hs MO’NITORING PORT INSTALLATION DETAIL
Eak Luaicl i1 ] ADJUST SCALES ACCORDINGLY — _
aa
el N , P g R -
£ O| REFERENCES: NO. REVISION DATE. | APRVD |prawN BDP: ! 5 I ‘ DATE: 12/24/13
PLANS 1 | FINAL - ISSUED FOR EPA REVIEW 1212413 | STA | : 4 y &\, RICO ,ARGENTlN.E MINE SITE SCALE: NTS
| - DESIGNED___ARC | ame WETLAND DEMONSTRATION e o E
Sg O ONE 125 cHeckep__CBF | 10670 White Rock Road, Suite 100 o | ‘ ,
[ et RV . : - ., . I A i . ” N T
| Gl | | Rancho Cordova, CA 95670 HSSF WETLAND DETAILS PROINo: | 4
58 ‘REVIEWED STA \ (916) 636-3200 SA11161315




,_Drawing Name: Aeration Channel sections.’

60" LENGTH AT WATER SURFACE

31 6 28.4'

EXISTING GRADE:

4.0

=— 4.5

— MIN.1"FREEBOARD

/' AGRIDRAIN INLET'CONTROL. STRUCTURE

4" SCH-80 PVC PIPE FROM
HSSF WETLAND

AERATION CHANNEL OUTLET STRUCTURE. 4.5'.x3:5'Wx4.0'H CONCRETE: OUTLET
BOX WITH 1.5'x2.5! POLYETHYLENE GRATE AND 4"'PERF. PIPE FOR SONDE\:H16

’ - m AERATION CHANNEL .
' TYPICAL PROFILE SECTION

MIN. 1" FREEBOARD

TIE IN TO EXISTING GRADE MIN. 1FREEBOARD
" TIE INTO ADJACENT ,
ROCK DRAIN GRADING TIE INTO ADJACENT 40 — 0.75' 40
ROCK DRAIN
‘GRADING a20% 0% i, 2.0%,._
13,
\

4 .’E

ANCHOR TRENCH m

~ ANCHOR TRENCH m

m AERATION CHANNEL
6 / TYPICAL CROSS SECTION |

/\, AERATION CHANNEL
..H6  / TYPICAL CROSS SECTION

1" IF THIS LINE I1S!NOT EQUAL TO ONE iINCH
LI_LLI_.L_I_I_LI_I ADJUST SCALES ACCORDINGLY

50%, ‘
, ' / 4
) T 3" TO 6" WASHED FIT HDPE'LINER IN OUTLET BOX & |
8' (H) x 2 (W)x1.5' (D), CUSTOM RIVER ROCK GRATE WILL BE PLACED ON TOP | !

L 3"-SCH 80 PVC PIPE TO ROCK DRAIN:

TIE IN TO EXISTI

NG.GRADE
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Drawing Path: P
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1CO.- $A11161301\2013\CADWetland Demonstration\Plan Set\,. Drawing Name: Aeration Channel details.

m, Plotted by: kelly.fedmriey

P

p

Pilot Date; 12/2
Drawing Path:

FRAME AND HDPE GRATE

1/2* P’VC\AGRIDRAIN‘IN!_ET - al CUT-GRATE TO ALLOW FOR 4" — CONCRETE OUTLET BOX
CONTROL STRUCTURE g ' DIAMETER PIPE PENETRATION
8Hix 2W x 1.5'D (CUSTOM) | ° A NO /
1 7= if: 1.5'X2.5' NON-METAL

< . |
i » 1 — FACTORY INSTALLED CROSS BRACE

Z 1.— 5" AND 7" REMOVABLE STOPLOGS
o’ _~#]  (TO CONTROL WATER LEVEL IN HSSF WETLAND)

i 40 é ° 1
] 1. 7 | — REMOVABLE CROSS BRACE
| .

L 3"- 6" WASHED RIVER ROCK

K

EXISTING.3"SCH 80 PVC J \
‘ 8o 1 ‘ TO ROCK DR .
: 1— SYNTHETIC TRICKLE MEDIA O ROCK DRAIN ™ 12" SCH:80 PVC FLANGE BOLTED TO WALL -
f (OPTIONAL) , 30 FASTEN WITH EXPANSION ANCHORS WITH .
' - L - o HDPE OR VINYL %" SCREEN COVERING !
- 45 OUTFALL PIPE: ;
3.0 , , |
. m . AERATION CHANNEL OUTLET STRUCTURE |
|_— 4" FLEXIBLE COUPLER -\ HB,k 5 /PLAN VIEW 7
FROM HSSF WETLAND g
Y ‘ CONCRETE OUTLET BOX §
1.08' ( :
m AERATION CHANNEL INLET STRUCTURE i v (
ISOMETRIC VIEW <L ;
X e :
lio: ‘ p ZarA : |
1/2"PVC AGRIDRAIN INLET CONTROL STRUCTURE ' N Pl ey - 3" SCH 80 PVC TO ROCK DRAIN i
8'H X 2W X 1.5'D WITH: 3"FLEXIBLE PIPE COUPLER AERATION CHANNEL el e ’ 4=t 12" SCH 80.PVC BOLTED'TO WALL WITH HDPE |
(CUSTOM ORDER FROM AGRIDRAIN) { A del | -]  ORVINYLY" SCREEN COVERING OUTFALL PIPE
OO IR 1 SECURED WITH ZIP TIES. |

N 3.0 AR .

v ' | ! . 1l
v"‘ i { ] Fof I 4"'SCH 40 PVC PERF. PIPE WITH (4)§" :
»'\'\ il { S 1°1 o HOLES AT 45°, 135°, 225°, AND 315° WITH [
0 §'§ |- Lt g1 'SPACING EVERY 6". ‘
ONoN | T @
N f

>
R

4" SCH 80 PVC FROM HSSF WETLAND

V L ! TN o n y . NOTE: . ‘ :
" ' AERATION CHANNEL INLET STRUCTURE AERATION CANNEL OUTLET CONCRETE STRUCTURE AND. HDPE GRATE IS
IF THIS LINE IS NOT EQUAL TO / PLAN VIEW EXISTING. 4" SCH 40 PVC PERF. PIPE TO HOUSE. SONDE 1S NOT EXISTING.
0 1" ONE INCH ADJUST, SCALES
bosaa 9] ACCORDINGLY '
REFERENCES: {1 NO. : REVISION DATE | APRVD|prawN BDP ® i . ' e ol | DATE: 12/24/13
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Plot Date: 12/2
Drawing Path:

— 1.0' MIN. FREEBOARD
40 — - 124' LENGTH AT WATER SURFACE -— 40
2'0', | "
» 6" PERF. PIPE 4" DIA. HDPE INSULATING BALLS ACROSS ENTIRE SURFACE ’
STING3"SCHBOPVCPIPE —  — 1M | | | ] e T - . . TIEINTO
EXISTING 3" SCH 80 PVC PIPE , : —— ' : T EXISTING GRADE
DISCHARGE To POND 18' . M . e e [ 3 6 WASHED ROUNDED ROCK (TYP ) ] J
TIE IN TO EXISTING GRADE WP RO S0 0-0-0-0-0-0- 5&’ 0-0. ».0 . . ¥ 3 ISR, \// Z -
........... . IO ‘T’Jw’}“‘r-&}v 01‘0,@'@&' S & A e
......................................... ] . ! !.!...'..... ’. . 6% TRY o \

6" x 3"REDUCER (TYP.) EXISTING 3" SCH 80 PVC PIPE

6" SCH 80 PVC{(TYP.) 20 2\ FROM AERATION CHANNEL

EXISTING AGRIDRAIN INLINE WCS EXISTING — 1.5" - 2.0" WASHED LIMESTONE ROCK
: 3"SCH 80 PVC ’ 6" PERF. PIPE.
PIPE
m ROCK DRAIN
6*‘H J TYPICAL PROFILE SECTION

4.0' e -— ' : 39.0' WIDTH AT WATER:SURFACE : - 4~F-T WALKING ACCESS TIE IN TO EXISTING GRADE:OR
. - ) i . | AERATION CHANNEL GRADING

P

2.0' , T
s ON WEST SIDE (TOWARDS DOLORES RIVER) 4" DIA. HDPE INSULATING BALLS ACROSS ENTIRE SURFACE : T =
; : ~ INSTALL ADDITIONAL 1" HIGH BERM o 3
g : AN
YIRS <20% Zd
............ sl . /\&\\// = o
i ELAPNIN v
| 1.0 K g
i 1.0' MIN: FREEBOARD
L~ 1.5"- 2.0" WASHED LIMESTONE ROCK
/\ _ROCK DRAIN
16.H7/ TYPICAL CROSS SECTION
1" |F THIS LINE IS NOT EQUAL TO ONE INCH
Lu_.._;_l_._u_u ADJUST SCALES' ACCORDINGLY
REFERENCES: ‘NO. REVISION a | DATE | APRVD- \BDP 4 , , 'DATE: 12/24/13
PLANS ; ) SSUED FO : - i — - sﬁ V| DRAWN_BOF RICO - ARGENTINE MINE SITE SCALE: NTs
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1CO - SA1116130112013\CAD\Wetland Demonstration\Plan Set\, Drawing Name: Rock Drain details.dwg

Plot Date: 12/24)
Drawing Path: P

(45
3' TEMPERATURE! W

PROFILE PROBE LEAD WIRE TO TEMPERATURE
PROFILE PROBE DATA LOGGER
7 i A

M

'ROCK DRAIN MATRIX ‘L.i: WHERE i IS THERMOCOUPLE NUMBER

o

m ___ ROCK DRAIN TEMPERATURE PROFILE
" PROBE INSTALLATION DETAIL

=————— 4" SCH 40-PVC CASING

4" SCH 40 PVC SCREEN W/0.1"
MACHINE SLOTS SPACED @ 4"

ROCK DRAIN MATRIX —

34

4" SCH 40 PVC END:CAP — ROCK DRAIN:MATRIX

ROCK DRAIN MONITORING PORT
INSTALLATION DETAIL

0 1" IF THIS LINE IS NOT EQUAL TO ONE INCH
Liaialisas] ADJUST SCALES ACCORDINGLY
REFERENCES: 'NO. REVISION DATE | APRVD | pra 'BDP N . DATE: 12/24/13
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- Plot Date: 12/2
Drawing Path: P:

60'MIL HDPE DOUBLE-SIDED TEXTURED GEOMEMBRANE

— =] 4-FT WALKING-ACCESS (TYP))  |~=—
o : < 12:0Z.NON-WOVEN GEOTEXTILE
COMPACT — \
60 MIL HDPE DOUBLE-SIDED NATIVE BACKFILL s 12'0Z NON-WOVEN _
TEXTURED GEOMEMBRANE . . ~ _ GEOTEXTILE S : N
2.0% : 1 A e
—tA A Sy
% .
: R 4 60 MIL HDPE
12 OZ NON-WOVEN TR v GEOMEMBRANE
GEOTEXTILE 2SNV 2 3 N2 PIPE BOOT
' SIS SN . -
VO AANANANENANS AT 1 SCH 80 PVC PIPE RN 12:0Z NON-WOVEN
& NN oS | S5 » ;
20 R NOTES: EOSNENS GEOTEXTILE
NN N 1) PANELS AROUND PIPING PENETRATIONS OR OTHER PROJECTIONS RRRRAZZ
THROUGH THE PANEL SHOULD BE CUT WITH ROUNDED CORNERS TO >
PREVENT TEAR PROPAGATIONS. ~
2) ALL GEOMEMBRANE BOOTS AND SHROUDS.SHOULD BE OF THE 1207 NONANOVEN GEOTEXTILE
. : SAME MATERIAL AND THICKNESS AS THE GEOMEMBRANE SPECIFIED NON: TEXT
12 OZ NON-WOVEN GEOTEXTILE _ —— 20" —>| POR THE PROJECT. ;

3) ALL BOOTS SHOULD FIT SNUGLY WITHOUT WRINKLES-OR 12 0Z:NON-WOVEN GEOTEXTILE
FISHMOUTHS'
4) WHERE STRUCTURES (E.G. INLET OR OUTLET BOX) PENETRATE THE -
LINER, A BOOT SHALL BE MADE FOR EACH STRUCTURE WITHAN
APPROPRIATE LENGTH OF HDPE TO ALLOW FOR ADEQUATE SEAMING
PER THE SPECIFICATIONS INTO THE BASIN LINER AND ALLOWFOR

NOTES:

1) THE TOP LAYER OF THE 12-0Z:NON-WOVEN GEOTEXTILE IS INTENDED TO BE.PLACED TO THE'TOP OF THE MATRIX'LEVEL OF THE
UNIT PROCESS'AND ‘DOES NOT NEED'TO BE ANCHORED.
EXCESS GEOTEXTILE ABOVE THE MATRIX LEVEL SHOULD BE CUT TO ELIMINATE HAZARDS.

2) EXCESS'GE ' ' BANDING TO THE INLET AND OUTLET STRUCTURES TO PREVENT

LEAKS:

/" 1\ LINER DETAIL | m PIPE PENETRATION DETAIL

20.0° : - 15
—’ DRAINAGE SWALE

SIS
INIDAT N
R

12*CLASS 6* —.

12" COMPACTED SUBGRADE*

NOTE: :
______ : * REFER TO TECHNICAL SPECIFICATIONS FOR: MAWERIAL,-PREPARAT‘lON,
AND COMPACTION CRITERIA.

EXISTING GRADE

ICO - SA11161301\2013\CAD\Wetland Demoristration\Plan:Set\, Drawing Name: General Sections.dwg

" TYPICAL SECTION
L0 1" IF THIS LINE IS NOT EQUAL TO:ONE INCH:

Leasals101 ] ADJUST SCALES ACCORDINGLY . S , _
REFERENCES: {NO. | REVISION DATE | APRVD [, MGC ? : _ ' DATE: 12/24/13:
CyiT o — —_FEIEAN v L DRAWN_—MSC___| . RICO - ARGENTINE MINE SITE SCALE- NTS
| | : oesonen__1e ame | WETLAND DEMONSTRATION, SHEET- 19 OF 25
DATUM : ' ' ‘ ; o ;

o . 'CHECKED CBF 10670 White Rock Road, Suite- 100 : . -
FEET. NAD 85 N Rancho Cordova, CA 95670 | SECTIONS AND DETAILS SHEET oI T
; ' REVIEWED___STA | (916) 636-3200 : sA111e1315) 'V




INSTALL ABOVE FREEBOARD (TOB)
ELEVATION. HORIZONTAL LOCATION
ISINOT CRITICAL.:FIELD FIT.

3"-SCH 80 PVC END CAP NOT GLUED.

3" SCH'80 PVC 'SWEEP ELBOW. ROTATE.AS
‘NECESSARY TO ALLOW FOR PIPE TO LIE IN
‘CONTACT AND BE:SUPPORTED ON:SIDE SLOPE
‘OF BASIN

i 3"SCH
: : / 80 PVC
. : X -

ATTACHTO 4" X 4"

6"X3":SCH 40 PVC REDUCER BUSHING:

12" DIA. ROUND PLASTIC VALVE

BOX WITH'LID
— 2"(MIN.)

‘ [ - l\

H' (VARIES)

FINISH GRADE
( E 5\ R ¥ .
[ EXTENSIONKIT VALVE

FROM UNDERSIDE OF:LID.

1" SCH:80 PVC:EXTENSION

- PIPE.CUT TO APPROPRIATE
LENGTH:ON THE FIELD
1.
3" SCH:80 PVC
| e | 2-

HANDLE. TERMINATE SO HANDLE IS 6"

NOTES:

DRILL:BALL VALVE WITH HOLE IN
DIRECTION OF FLOW SO IT
DRAINS WHEN CLOSED.

3" SCH 80 PVC AND 3" BALL VALVE.
IS TYPICAL, EXCEPT FOR

m, Plotted by: kelly feamey

!

Drawing Path: P:

Plot Date: 12/2

1CO.- SA11161301\2013\CADWetland Demonstration\Plan Seti, Drawing Name: General Detail Sheet.dwg

gggvggg}(oé%eapm w/ . . . ..t : : . sy 7 L‘f . :[ DOWNSTREAM OF THE HSSF
\ / AL WETLAND WHERE BALL VALVE
i SHALL BE 4":SCH 80 PVC AND 4"
6" PERF. PIPE (TYP.) 3"'SCH 80 PVC 3" TRUE UNION 2000 PVC BALL VALVE
SIDE SLOPE VARIES. BALL VALVE: WITH EXTENSION KIT'
REFER TO'SECTIONS. . (SOCKET x SOCKET) -
BOTTOM:OF BASIN
COMPACTED SOIL
m CLEANOUT -
TYPICAL DETAIL BALL VALVE IN VALVE BOX
41417
2" (MIN.) |, — ADD INSULATION
3/8"-0D TUBE T | o
MALE ELBOW 3/8" OD TUBE x 1/4" MNPT ' FINISH GRADE
BUSHING 1/4" FNPT x /2" MNPT CHEMIGAL __A/
DIAPHRAGM CHECK VALVE 112 FNPT x1/2 " FNPT TO FEED TUBE
' THREADED BUSHING 1/2° MNPT x /4" FNPTTO ™~ - ' —————— CARSON, HDPE L SERIES
_ NIPPLE 1/4" MNPT x 1/4” MNPT TO INJECTION: PORT 24-VAULTS, MODEL 2448-18 WITH
INJECTION PORT WITH 1/4" FNPT INCLUDED-ON 18" EXTENSION:AND COVER
3" KOFLO LOW PRESSURE LOSS ‘STATIC MIXER WITH 6 ELEMENTS 20 INSTALLED W/ 2 SECTIONS.
__J_l_bL 7 - % ; AVAILABLE FROM OLDCASTLE
2" SCH.80 PVC:PROTECTIVE PIPE —’—/—‘@‘—‘l‘l— -
DIRECTION T o K — | 3" SCH 80 PVC TO SB.
OF FLOW | 41" H— . /
. ru + ,
i
4"X4" REDWOOD.SLEEPER (TYP.) T '
COMPACTEDFILL (3" WASHED CHIPS: 1 (MIN.) —
ARE AN ACCEPTABLE ALTERNATIVE)
KOFLO STATIC MIXER CONSTRUCTED N
_ OF SCH 80 PVC OR CPVC PIPE WITH 6 FIXED LOW 3 STATIC MIXER DETAIL
PRESSURE.LOSS DESIGN MIXING ELEMENTS EET;
1" IF THIS LINE IS NOT EQUAL TO ONE INCH
| ri1al e | ADJUST SCALES ACCORDINGLY _
REFERENCES: ‘NO. REVISION || DATE | APRVD'| prawn mec | S or e \DATE: 12/24/13
S , , ] D PRAN R — @W ) RICO - ARGENTINE MINE SITE ALe S
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m, Plotted by: kélly.feamey
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Drawing Path: P:\

. Plot Date: 12/24]

- 4 | [
{
\ e |
i PN o ' , i - ‘ §
* A | ® ‘ Lot €UT 1" OPENING AT TOP OF SIDEWALL FOR SONDE ;
we |} fil ‘CABLE !
v 55t I =
®9 | i : ]
~oE 1 o s
z2e | il 5" AND 7"REMOVABLE STOP LOGS (PROVIDED BY ;
=22 | 1l AGRIDRAIN) TO CONTROL WATER LEVEL OF !
as< | i UPSTREAM BASIN/WETLAND §
o8 ! I - . - .;
: E 74 i Al . |
ad | 1. Lo :
182 1 : / FINAL GRADE
- & 1 1y : .
, , % <2 | 1 '
: _ PLAN VIEW S &P N
. . N . R ‘ i 4
SUITABLE , FINAL.GRADE OR BOTTOM OF - (_1__\ AGRIDRAIN INLINE WCS o e Il
IMATERIAL / ' NOTE: RN 2 : : ;Hf! \\ /1/\/:\/\\\/ \/,\\/‘
A SEE TECHNICAL - & 1| =
‘7’&‘4’2\ SPECIFICATIONS FOR g Hi ’ -
» COMPACTION CRITERIA o I
w A B
w B 1 Ed
FOR:3" SCH 80/PVC i 1 111
A TRENL WITH < 60" COVER. W : i
LAYBACK TRENCH USE RIGID INSULATION PER EE ; 11
SIDES PER OSHA v , v , i
REQUIREMENTS TABLE MIN. GOVER 2. 111
- 1 1 TO AGRIDRAIN.UNT)(TYP,)
1.0'MIN. /v R | YTYP)
S 11 @ | | ‘
0":5.5" OF'RIGID FOAM 2N 11 11 v : ‘
INSULATION‘SEE TABLE X o ki 11 12" LONG STUB OF 6" SCH 80:PVC PIPE (TYP.)'
COMPAGTED BEDDING X | CONSTRUCT TRENCH BY EXCAVATING , . ' 1 1 :
i y bl ! 7 TO 1/4:0.D. PIPE (MIN. 4") . i ‘ 1 1 6"x3" SCH 80-PVC REDUCER
GRANULAR MATERIAL HAND LOEVER - . : ; iR COUPLING (TYP.)-
PLACEMENT AND' COMPACTED NI  I : i o
TO 1" ABOVE. PIPE I . o _ ML 3" SCH 80 PVG PIPE -
: I INSULATION TABLE : : v I ‘ Hi (TYP.) :
_ & SOIL COVER [INCHES OF FOAM| - : h i : f I ¥
2:-FT 55" | . . é} o ., it f \ o é}
TRENCH SHAPE DETAIL -~ | 3¥T 40" o : g : ] ; | —
I aFT ~ 25" : o N E i | _/—
f sFT A.5" ' - “ ——
4 o A [ &FT [ . o ‘ v _; 1
/_\ ‘ A v : f_— 10 —— 1
2 TRENCH DETAIL : . NOTES: : : ‘ o
. - B THE AGRIDRAIN INLINE WATER LEVEL CONTROL STRUCTURE (WCS) IS T :
_ TO'BE INSTALLED IN (6) SIX LOCATIONS:
1. DOWNSTREAM OF THE: SB NO. 1 TO. CONTROL WATER LEVEL IN :
Y : /\ AGRIDRAIN INLINE WCS
2. DOWNSTREAM OF THE SF WETLAND! 10 CONTROL WATER LEVEL * v -/ SECTION VIEW
IN THE:SF WETLAND 2
3. DOWNSTREAM OF THE ROCK:DRAIN TO. CONTROL WATER. LEVEL,
- IN THE:ROCK:DRAIN
4. DOWNSTREAM OF THE SB:NO. 2 TO:.CONTROL WATER. LEVEL IN
SBNO.2
5. DOWNSTREAM OFTHE VF BIOTREATMENT CELL TO CONTROL
‘WATER LEVEL IN THE VIF BIOREACTOR
} . _ - 6. 'DOWNSTREAM OF THE AERATION CASCADE
0 4 ~1" IF THISILINE 1S'NOT EQUAL TO ONE INCH : :
coluaa il iy | ADIUST SCALES ACCORDINGLY . ) ' , : A : .
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1CO - SA111613011201\CAD\Wetland Demonstration\Plan Set\,
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P

Plot Date: 12/2
Drawing Path:

.. Drawing Name: General Detail Sheet dwg Q

- ‘ 411"
CARSON, HDPE I SERIES
24-VAULTS, MODEL 2448-18 WITH: 2" MIN.
18" EXTENSION AND-COVER 1 r
INSTALLED IN‘2 SECTIONS. |
__—_\/
2' GATE VALVE WITH
FINISHED GRADE SOCKET'CONNECTIONS'
(UPSTREAM OF SB.NO. 1 29
" A . .
(2) 17 SCH 80 CONDUITS — SIGNAL CABLE & POWER NbspNo-2 MAX.
1. FOR POWER SUPPLY'(SEE SUPPLY = 36"
ELECTRICAL CONDUIT PLAN) 37 2" REDUCER. —| 2 F%é‘ﬁﬁﬁi I(_ng )2 ‘
2, FOR-‘GROUND WIRE: AND '
SIGNAL CABLE TO \ & MIN
CONVERTOR BOX WITHWIRE : = T §'
FROM THE TERMINAL BOX. {_~ g : = ' T —
3"SCH 80 PVC PIPE / : 712" MIN. L 3"SCH 80
CORE DRILL HDPE BOX 6" MIN O3 S0t R N PVC PIPE
AND SEAL PIPING WITH NON HARDENIG | o Srewse o L
(TYP.) SLEEPER (TYP.) COUPLING, STAINLESS
2" ELECTROMAGNETIC STEEL
COMPACTED BEDDING FLOWMETER
3" X'2" REDUCER
INLET FLOW CONTROL BOX DETAIL
4!_11"
‘NOTES: ' _ : : FAZ" MIN.
1. STRUCTURES'DEEPER THAN:3-FT ARE CONSIDERED CONFINED-SPACE. PROVIDE , FINISHED GRADE I | !
COMPACTED BEDDING TO FILLIBOTTOM SO THAT HEIGHT'FROMRIM OF LID TO TOP : 7 11
‘OF BEDDING IS LESS'THAN 3:FT. ' " GATE VALVE DOWNSTREAM OF —
2. GATEVALVE TO BE INSTALLED WITH INFLUENT FLOWMETERS. BALL VALVE TO BE ‘ AERATION CHANNEL AND .
INSTALLED:WITH EFFLUENT FLOWMETERS. V 1 [ AERATION CASCADE ) i
3. THE MINIMUM STRAIGHT PIPE LENGTHREQUIRED UPSTREAMOF THE INFLUENT . \ 3" X 2"REDUCER: 2.9 ;
FLOWMETERS 12-INCHES AND:DOWNSTREAM OF THE. FLOWMETER IS, 10-INCHES. ] N ¢ Y SIGNAL CABLE & POWER MAX. (2) 1" SCH 80 CONDUITS, |
4. OUTLET FLOW CONTROL BOX:DOWNSTREAM OF ROCK DRAIN IS EXISTING _ CARSON, HDPE L SERIES \ SUPPLY | 3 1. FOR.POWER SUPPLY (SEE: j
5. FORPIPEELEVATION.SEE HYDRAULIC PROFILE. 24-VAULTS, MODEL 2448-18 WITH —al 2" FLANGES (TYP) | ELECTRICAL CONDUIT'PLAN) |
6. POWER SUPPLY AND SIGNAL CABLE SHALL BE VENDOR SUPPLIED. 18" EXTENSION AND COVER 6 MIN TERMINAL :BOX | . 2. FOR GROUND WIRE AND SIGNAL
INSTALLED IN 2’SECTIONS. - : FG , L/ CABLE TO CONVERTOR BOX |
— | . , i | - WITH WIRE FROM THE ;
D e = - _ — E— TERMINAL BOX. |
. / m 1) G}@}G{)G()CX}G()CX A 710( )G()CX )C)l'y - ‘— ) t
|
3" SCH 80iPVC PIPE —~ ; ' : ‘ 2" MIN. | 3":SCH 80 |
‘CORE DRILL HDPE BOX —~ oy AN A SR - - PVC PIPE ;
AND SEAL PIPING WITH:NON-HARDENING o : 3" X 2 REDUCER *
CHAULKING COMPOUND (TYP.) '
COMPACTED BEDDING - “sféésgggggg 2" ELECTROMAGNETIC FLOWMETER ‘
m OUTLET FLOW CONTROL BOX DETAIL
4" IF THIS LINE{S NOT EQUAL TO ONE INCH ’ ‘ /
l_._;_x_LLu_n_x_l ADJUST SCALES ACCORDINGLY
REFERENCES: I'NO. | REVISION ' DATE | APRVD / ~_MGC TR : S | DATE: 12/24/13
PLANS 1 | FINAL - ISSUED FOR EPA REVIEW 12124113 STA oA ’ Q‘ ? R RICO - ARGENTINE MINE S1 1= SCALE: NTS
| FIvAL- 31 ST | esioneD_ ARC ame g WETLAND DEMONSTRATION | e rra—
DATUM I : g D =
UTM ZONE 125 1 i ‘ CHECKED CBF . 10670 White Rock Road, Suite 100 i
FEET NAD83  |——1— , Rancho Cordova, CA 95670 SECTIONS AND DETAILS SHEET [PRodNe: T o0
| ‘ REVIEWED__ STA - {(916) 636-3200 o |sA11161315 :



CONCRETE BOX AND WEIR WITH
] CONCRETE LID AND \

!  HINGED ALUMINUM COVER
. CAPABLE OF WITHSTANDING T — . _
“'I PEDESTRIAN LOADS \ . |NEI"ER_NAL WEIR 1.81' ABOVE: FLOOR OF BOX
é FINISH GRADE TR —, _F
i PRI ‘ T 1 :
? ‘ ; 18" SCH 40 PVC TO POND 18 7 -
: 3 | //‘
; il AL _aﬁ@mm
[i I_\\; 2 W . | AR NS
‘ - — — g |, — { N o ‘ ' ; INTERNAL WEIR
: , T ] ) CONCRETE BOX ANDWEIR —1er ‘
; ‘ — e . - WITH CONCRETE LID AND \ T
15" SCH:80 PVC FROM ST. LOUIS / | 1 \ HINGED ALUMINUM COVER -\ 75 - —— 75" 3
CHANNEL DOWNSTREAM OF ' 3" SCH.80 PVC ' CAPABLEPE)&;/V;IS;LAESA'B(; N 15" 15" | ‘
EXISTING HEADGATE TO SB NO. 1 AND : NLoaos ] ) &
PLACE BOX ON SN RS SBNO.2 | 18" SCH 40’%\'/\‘%2(; 1 ]
6" BEDDING _ . i
MATERIAL - - /_\ : -
A FLOW DIVERSION BOX SECTION . R 203
UNDlS?TURBE; . : ’:1\ Xy R R I f X KRR ,(\/\/>/. A
EARTH 3" SCH 80 PVC WITH END CAP —
3"SCH 80 PVC TO SB NO. 2
N 3" SCH 80 PVC TO'SB NO. 1
123/ & m FLOW DIVERSION BOX SECTION
" SEAL PIPING WITH LINK-SEAL — ' N SE! v
- MODULAR SEALS (TYP.)
(o - 1a" SCH:80 PVC TO POND 18
CONCRETE BOX AND WEIR 1
WITH CONCRETE LID AND | , | A 'BOX AND WEIR WITH LID AND
‘| HINGED ALUMINUM COVER : % HINGED ALUMINUM COVER
CAPABLE OF WITHSTANDING 1 S CAPABLE OF WITHSTANDING 7
PEDESTRIAN LOADS \ : | PEDESTRIAN LOADS
INTERNALWER —_ | 4 -

SEE SHEET H2 FOR ACTUAL PIPE i
CONFIGURATION AND VALVE BOX LOCATION (TYP:). Y

16" SCH:40 PVC FROM ST. LOUIS
CHANNEL DOWNSTREAM OF ) l
EXISTING'HEADGATE “lm

3" SCH:80 PVC:TO SBNO. 2

: INSTALL WELL PLUGTO PREVENT L ' .
|‘ / STANDING WATER IN PIPE STUB 1 INTERNAL WEIR

3 16" SCH 40 PVC FROM ST. LOUIS —
CHANNEL DOWNSTREAM OF L
EXISTING HEADGATE

1 B | B ‘* | L
3" SCH 80:PVC TO'SB NO. 1

m FLOW DIVERSION BOX SECTION:

ICO - SA11161301\201\CADWVetiand Demonstration\Plan Sef\, Drawing Name: Gerieral Détail SHeet.dwg

$ m ___FLOW DIVERSION BOX NOTES:
® i H: ' ' 1. ALL INVERTSIN-AND OUT ARE 8840.00. ,
B 2. CORE DRILL.PRECAST BOX AND SEAL PIPING
1" IF THIS LINE IS NOT. EQUAL TO ONE INCH : ; bl
g | I | ADJUST SCALES ACCORDINGLY WITH LINK-SEAL MODULAR SEALS (TYP.).
£0| REFERENCES: NO. REVISION ‘DATE | APRVD |; MGC ' DATE: 12/24113.
6"“‘”5 1 | FINAL-ISSUED FOREPAREVIEW | 122413 | STA o B RICO - ARGENTINE MINE SITE SCALE: NTS
v . _ — - ‘ : %:D,ESI_GNED __ K| ‘ WETLAND DEMONSTRATION SHEST 23 OF 25
‘2] DATUM ‘ S :
e : , 'CH CBF : 10670 White Rock Road, Sunte 100 :
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Sg FEET, NAD 83 — ‘ _ Rancho Cordova, CA 95670 : SECTIONS AND DETAILS SHEET PROJNo: | H23
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1CO - SA1116130112013\CADWetland Demonstration\Plan Sef\, Drawing.Name: General Detail. Sheet

pm, Plofted by: kelly.feamey

R|

9

p

Plot Date: 12/2.
Drawing Path:

WALL MOUNTED PUMP CONTAINMENT ENCLOSURE
WITH.LIFTABLE LID, (2) 2" SIDE PENETRATIONS FOR
PIPING:AND PLUG, AND-1/4" BOTTOM DISCHARGE.
ALSO PROVIDE ENCLOSURE LOCK. (TYP.)

120V 20AMP GFCI.RECEPTICALS (TYP.)
1) TO.ACCEPT FLEXFLO PUMP POWER
CORD PLUG TYPE NEMA 5/15

2)TO ACCEPT PLUG FROM HEAT TRACE ; : ]
£ = 1z srolecenTon |
AINOOF-4T PERISTALTIC ] 1 - ATED AMEY
‘ A - RISTALT 'DRUM HEATER AND
METERING PUMP (TYP.) - 71  CoMPRESSOR
PREPARE OPENING IN 6" LID TO » . ] '
ALLOW FOR 2" PIPE TO PASS - -
THROUGH LID.:INSTALL FLANGE (2" L —1 — CONNECT 1/4" MNPT x 1/4"
SOCKET x FLANGE) ONTO END OF 2" - [ ] TUBE FITTING TO 1/4”
PIPE TO SUPPORT PIPE ON 6" LID.. - :f 'FNPT DRAIN PORT.
_ = —| EXTEND 1/4" TUBE TO
1000-L TOTE WITH SUPPORT ——___ - E FLOOR:OF SECONDARY
FRAME HOLDING CLEARTECH = » -]  CONTAINMENT. (TYP.)
CTI1 4900 (ALUMINUM ‘ | - '
CHLORHYDRATE) - -
iz ]
,_\._4
A - \ T— waALL
_ FOLDING SECONDARY - 1ST PENETRATION
WALL MOUNTED PUMP:CONTAINMENT ENCLOSURE ; : » - EXISTING 17 o
- MC , , e v CONTAINMENT w LAB [ TO EXTERIOR
WITH BLUE-WHITE FLEXFLO PERISTALTIC PUMP WALL.PENETRATION WITH:(2) 3/8" OD ] AREA -
‘ _ (TYP.) DISCHARGE TUBING:IN 2"-SCH 80 PVC - 1= ] [
DUAL 3/8" OD.DISCHARGE FLOCCULANT INJECTION PROTECTIVE PIPING o L L T . RREE
TUBING IN.SINGLE 2" SCH:80 PVC PROTECTIVE PIPING T : LIFTING SUPPORTS L = : : L . — S <
SEE:SHEET:G8 --CHEMICAL CONDUIT PLAN IPTING SUPPORTS EXTEND 2" PVC PIPE-TO BOTTOM OF TOTE:
_ : - . BEVEL EDGE. DROP .3/8"OD SUCTION TUBING
AN A INSIDE 2" PIPE TO BOTTOM OF TOTE. :
.l: H —] .
1000-L (~264-GAL) TOTE. 3.8'x3.8'x3.8!. —_ e N D‘ | 1 [ - /‘\ . ‘ _
| ~L . ' ] FORMER LIME A \CHEMICAL FEED EQUIPMENT
8'x6'x1' FOLDABLE SECONDARY i - TREATMENT _
CONTAINMENT WITH 300-GAL. \ I i — PLANT BUILDING ELEVATION VIEW
MINIMUM CAPACITY ' ; : i -
\l I =
e 6.0' | - i T
« | | i EXISTING [
1 LAB -
: 1 AREA . [}
. ll'_ —_— J 1 -
HAWS MODEL 7601.37 37-GAL EYE WASH WITH BASCO.DRUM :; ’
HEATER (GRAINGER ITEM #21YL47, 30-GAL, 720-WATT, 120-V i TZF
3-PRONG PLUG-IN) AND PORTER-CABLE: AIR COMPRESSOR' i = NOTES
C2002-WK, 6-GAL, 15 AMP 120-V PLUG:IN, 150 PSI MAX. i TES: _ _ )
( : PRESSURE RATING). H | 1. ALLELECTRICAL EQUIPMENT SHALL BE OUTDOOR-RATED, GROUND PROTECTED, AND SPLASH PROOF.
. —/;a i | 2. 'SUCTION TUBING SHALL BE 3/8" OD CLEAR PVC TUBING.IN A CONTINUOUS LENGTH (NO FITTINGS) BETWEEN THE BOTTOM OF THE
120V 20AMP GFCI & N TOTE AND TO:THE INSIDE ‘OF THE PUMP:CONTAINMENT ENCLOSURE.

RECEPTICAL(TYP.) - ' 3. DISCHARGE TUBING SHALL BE 3/8"OD LLDPE TUBING IN A CONTINUOUS LENGTH (NO FITTINGS) BETWEEN THE PUMP CONTAINMENT
ENCLOSURE AND THE WALL PENETRATION: PROVIDE ONE CLEAR TUBE AND ONE TRANSLUCENT TUBE.

4. ALL EQUIPMENT SHALL BE INSTALLED IN ACCORDANCE WITH ‘THE' MANUFACTURERS"INSTRUCTIONS AND-PER APPLICABLE
ELECTRICAL CODE. o o , e ) ,

5. CORE BUILDING EXTERIOR WALL WITH OPENING %" LARGER THAN‘OUTSIDE DIAMETER OF CHEMICAL FEED-CONDUIT. SEAL
PENETRATION USING EXTERIOR GRADE, NON-HARDENING; CAULKING COMPOUND.

IF THIS LINE IS NOT EQUAL ' m - _ _ ,
TO ONE INCH ADJUST {1 CHEMICAL FEED EQUIPMENT
SCALES ACCORDINGLY TR DI A
0 T B8 PLAN VIEW -
REFERENCES: i N i , , KF: , , , , _ DATE: 12/24/13 -
PLANS N:) | FINAL ISSUEDii\l:IESFI‘S:EVIEW 12/2/53 i:APs:\\/ e i — ? RICO - ARGENTINE MINE SITE 'SCALE: NTS
} e | pesioneD__ARC | ame | WETLAND DEMONSTRATION Errryar—re
DATUM: ‘ ; : : : ‘ . ) i
ity - : — CHECKED CBF i 10670 White Rock Road, Suite 100 » ‘ _ . o ' » : .
UTW ZONE 125 . , | ——| " Rancho cordova, ca ss670 SECTIONS AND DETAILS SHEET ~ [Fovme [
' z REVIEWED____STA | (916) 636-3200 _ SA11161315




LLATION DETAILS.dwg

"\

1CO - SA1116130112013\CAD\Wetland Demonstration\Plan:Sef\, Drawing Name: MONITORING EQUIPMEN

pin, Plotted by: kelly.feamey-

R

Plot Date; 12124
Drawing Path:-P

FIXED:H2S:SENSORS. MOUNT TO UNISTRUT
USING THE 0.265"@*MOUNTING HOLES
PROVIDED ON THE UNIT'S ENCLOSURE.

1 H2501, H2S02, AND H2S03 B
C g FIXED H2S'SENSORS
CONNECT I : = DETCON-MODEL TP-700
HORIZONTAL | ; i
UNISTRUT SO THAT [ | o
T:%TS;??;_'E Il «» :,% ™~ P1000T UNISTRUT CHANNELS. :
_ ’ 1 Ye ASSEMBLE USING UNISTRUT : —
P1000T UNISTRUT —] 1 %o Al 45  FITTINGS(TYP)
CHANNELS. A1 > 4:0"+/- § 1% H2S04 FIXED H2S >
ASSEMBLE USING | 1 w SAND.BAGS / 1 SENSOR DETCON ~— P1000T UNISTRUT CHANNELS.
UNISTRUT | It B T TYP) / I MODEL TP-700 CONNECT USING UNISTRUT
FITTINGS(TYP.) | ‘ A i  FITTINGS (TYP.)
1 w * 3.0
) ) 4| .
, |_~J—— PROVIDE ADDITIONAL WIRE LENGTH | S
: ‘ TO ALLOW FOR ADJUSTMENT IN 4 ——1 PROVIDE ADDITIONAL WIRE
. : 1 SENSOR LOCATION LENGTH TO ALLOW FOR LEEWAY
B Z2 Y5\ \_ = - T : : - —7 . > it I O IN-SENSOR LOCATION
A M P . o | : ——‘-WV'TTV_YY o n' N4V A
W =~ 2.6 —-1 _ R r 3.0 S p— —
‘ N ’d— 25 :
ZIP TIE LOOPS OF ; CONDUIT INSTALL PER _
ADDITIONAL WIRE ' , ) ; _ ELECTRICAL CONDUIT RUN |
LENGTH TO CONDUITINSTALL PER '
UNISTRUT  ELECTRICAL CONDUIT RUN
m FIXED H2S SENSOR m FIXED BREATHING ZONE H2S SENSOR NT |
" MOUNTING DETAIL - MOUNTING DETAIL - MOUNTING DETAIL -
FRONT ELEVATION VIEW SIDE ELEVATION VIEW SIDE ELEVATION VIEW
12"X12"X8" NEMA 4x ’
ENCLOSURE, OR SIMILAR
(TYP.) :
3 L . : ' NOTES:
O’ME%\M%SEQ#‘SSE 1. INSTALL SENSORS PER MANUFACTURER'S INSTRUCTIONS AND PER
DATALOGGER (TYP.) APPLICABLE ELECTRICAL CODES.
* ' o » — 2. SENSORS SHALL BE INSTALLED SO THAT THE SENSOR IS MOUNTED _
i ani VERTICALLY. - 12"X12"X8" NEMA 4x ‘
&] H 1 3. INSTALL UNISTRUT CHANNELS AND CONNECTORS PER THE' MANUFACTURER'S ‘ENCLOSURE, OR SIMILAR
L RECOMMENDATIONS.. ‘ N _ (TYP.)
4. SEE MONITORING PLAN AND AERATION CHANNEL PLAN FOR FIXED H2S :
R _ SENSOR LOCATIONS. :
Z)P TIE COMMUNICATION - T ¥ [™~— P1000T UNISTRUT CHANNELS,
CABLE TO UNISTRUT \ |, o |}l | ~ CONNECTUSING UNISTRUT
If -+ 1| ..  FITTINGS(TYP.)
4.0+ ; 45
~ P1000T UNISTRUT CHANNELS. SAND BAGS /
CONNECT USINGUNISTRUT FITTINGS (TYP)
(TYP:) é ‘COMMUNICATION CABLE
COMMUNICATIONiCABLE TO j | TO TEMPERATURE
TEMPERATURE PROFILE PROBES : M. . PROFILE: PROBES
X} 4 |
_—FVZ\T/W/‘T‘YK g WA . \\¢ T
4 4 . h‘-m\' 7N 0
K ‘__; 26 ‘—‘ __ : ‘ S l—— 3.0 ——-‘
TEMPERATURE PROFILE PROBE DATA LOGGER | 5 TEMPERATURE PROFILE PROBE DATA LOGGER

MOUNTING DETAIL - FRONT ELEVATION VIEW

MOUNTING DETAIL- SIDE ELEVATION VIEW

1" IF THIS.LINE IS:NOT'.EQUAL TO ONE INCH
|_L_1_|_1_L1_.1_1_|_| ADJUST SCALES ACCORDINGLY

REFERENCES: 'NO. REVISION DATE | APRVD | pRAWN KE_ . i y » - » 'DATE: 12/24113
PLANS + Ten porypve Eaveva o RICO - ARGENTINE MINE SITE , o=
b TS R TORERAREHEY | oEsionED___KE ame WETLAND DEMONSTRATION SCAE NS
DATUM . ! : - - » 1 cHECKED :CBF : 10670 White Rock Road, Suite 100 E V ) MOleTO‘RI NG EQU I PMENT ‘
,::U;EATZS:S ;;2:,5 1 — E - Rancho Cordova, CA 95670 : ' ' : -~ : PROJ No:

|Reviewep___STA (916) 636-3200 - INSTALLATION DETAILS sat1e131s] 1129
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FLOW

ELECTRO- DIVERSION , 'DR-3

| . : MAGNETIC BOX \ /— ,

: , ' FLOW METER\ . '
S

DESCRIPTION

0 SBNO.1 | 1 @ §
HORIZONTAL . ' g
WETLANDS g% .
' | \ ELECTRO- EE
CHEMICAL — MAGNETIC £Eai
INJECTION \ ~ FLOWMETER g3z
| §°§
® | - ( o | By
BIOTREATMENT | - | - ‘_ | nHE
f , %% as :
; Efug
| G4 0%
5 WO e
! SE% 0.0
s N - N EiL
s

AERATION ] = POND 18 POND 15
CASCADE . | )
| ELECTRO- / | .
MAGNETIC ~ | | | |
FLOW METER o | - o
\ . [5=zoec ]
- , SHEET: 01 OF 15
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/ P T ‘ ' ) | ormw 5 Brw
LEGEND / 77 Ezeror - . cveoam: | KS
\ \ \ revewes DD
g \\ APPROVED:  BRW
. \ . m No: 1316
’ K FLOW DIRECTION INSTALL FLOATING \ \ \ o e Vadwg
BAFFLE ANCHOR : \
_ POSTS AND FLOATING \: 1300008 \ \ \
e FINAL GRADING POINT H o H - BAFFLE E: 2267910 : : !
i | \
/ \ \ \
/ / ; : \ %
: . | / \
FINAL GRADING POINT TABLE | 56 noeTER \ \ \\
, , ‘ ] ~FOLLOWED BY -
POINT # | NORTHING | EASTING ELEV. | DESC. / [ e FanceD TEE| | \ \
100 | 1389013.06 | 2267887.10 | 8832.00 INV /2N - ':\ \\ _
101 | 1389011.98 | 2267887..3 | 8832.00 | INV \\ \ : |
. - . - N . . \
102 | 1389011.52 | 2267888.81 | 8832.00 INV | CLEANOUT '\ \ JE - u.----!'s
103 | 1389012:4t | 2267890.02 | 8832.00 | INV R W W g i S T
" . ' 9.9 . N L— gt inmarsmst . .<_m [
104 | 1389079.79 | 2267909.03 | ‘8832.00 | INV wimn (O T ’ I' 58 3
105 |1389080.58 | 2267906.25 | 8832.00 | INV s Vo ‘\ /’ I §E af
. : T PES
106 | 1389093.17 | 2267897.39 | 8839.00 | - TOB \ . . / gzEat
, ‘ : . : : : \ o ' GeaZEs
| 107 1389085.99 | 2267923.22 | 8839.00 TOB - N S -‘/ // g
T : — \ - ' ‘
i 108 1389008.76 | 2267901.4 | 8839.00 TOB N ~. -~ // % 4
‘ N .
| 109 |1388999.75 | 2267885.32 | 8839.00 TOB N b d .5
110 | 1389000.6L | 2267883.05 | 8839.00 | TOB S~ - .
: : . — 7 7 sBNO.
m 1389016.79 | 2267875.66 8839.00 TOB / / (HOR!Z%I:\I{?AC l,‘_" Z
: N 1389037 WETLAND) B g =
] ] / E: 2267914 % é E
NOTES: / St ;
1. 37,000 GALLON CAPACITY FOR ~20 HOUR RETENTION TIME.- / 28 j;
. } / —
2. SEE HYDRAULIC/PROFILE FOR ELEVATIONS OF PIPES, INLET / / 53 o
STRUCTURES, AND OUTLET STRUCTURES. S 8e s
: _ aQ 3
3. SEE CROSS SECTIONS FOR MATRIX MATERIAL, SEE NOTE § \ / % % :
, ' 7
4. SEE DETAIL.2, SHEET H21 FOR TRENCH DETAIL.. _ / S ‘
5. 6" SCH 40 PERFORATED PIPE WITH %" HOLES AT 90° EVERY 6" N: 1389016 @ =
EXCEPT FOR TOP OF PIPE, , / & 2267078 | :
FLOCCULANT Aé, ?
‘CHEMICAL 25
N 1389005 INJECTION TUBE : .o
E: 2267898 "IN 2" SCH 80 i ( ) 53
/ PIPE ; 0 £33
‘y N: 1389011 ’ I ' éé}'s
% E: 2267878 \ » :;;gggggg m E‘g g
o) \ T g H
® N: 1380008 \ E: 2207095 FLOW ;
;g 'E: 2267881 /" AGRIDRAIN DIVERSION I
e Pl BOX OATE: 20'DEC:2013
a : seate:  1:10
N: 1389002 \ . sweer: 02 OF 15|
E: 2267890 j ’
N: 1389001 b !
B 2267854 iN:11388999 . ’ V2
E:-2267891 *




N 7~y / ORAWN 8 BRW |
. A > / CHECKED: KS '
N: 1389001 5 :

LEGEND E:2267884 N 110 - 7 ‘N:1368992 REVIEWED: DD
— : ~ i 'E:2267908 APPROVED. ‘

AGRIDRAIN— ' :  BRW

S~
JOB No: 1316

.
-~ N: 1388987
E: 2267910

' K - FLOW DIRECTION

o1 FINAL GRADING POINT

'CAD PILE: V3.dwg‘J

N: 1388998
E: 2267891

‘ FINAL GRADING POINT TABLE ;
: T - 1 !
'| POINT # | NORTHING | EASTING [ ELEV. |DESC. '
| 200 |1388927.28 | 2267917.78 | 8832.50 | BOM H
201 [ 1388935.42 | 2267941.42 | 8832.50 | BOM §
202 | 1388982.22 (2267925.30| 8832.50 | BOM 3" SEMI RIGID'HOSE (SILICONE OR - @
203 [ 1388974L.08 | 2267901.67 | 8832.50 | BOM EQUIVALENT) EE g
. =
204 |138899u.6L | 2267933.72 | 8838.50 | TOB gEs 5g
; 13889 T ‘ INFLUENT PIPING: ARRAY £ BIEE
I 205 1318898 9:50 |2267909.58 : 88387.50. TOB (3 PERFORATED SCH 40 PVC) | § Ze é? :
| 206 |[1388978.69 |2267887.39 | 8838.50 | TOB : -
| 207 |1388914.86 |2267909.378838.50 | TOB | % N
[ 208 |[1388920.007 2267933.51)8838.50| TOB . § S
209 |1388930.82 [2267955.70 [ 8838.50 | TOB EFFLUENT PIPING ARRAY 2
i (3" PERFORATED SCH 40 PVC)
, }-'_-' e
S-F
B H z '
T ey = O i
: NOTES: 2 s = 2
| 1. TOTALDEPTH OF BIOTREATMENT CELL IS'6' (1' FREEBOARD, 4' Ua & E :
j ‘SUBSTRATE, 1' DRAINAGE:ROCK): REFER TO SPECIFICATIONS. ES 25,
i 'FOR ADDITIONAL DETAILS. gy 5 < |
| 2 SEEHYDRAULICPROFILE FOR ELEVATIONS OF PIPES, INLET 2 o Ee!
. ‘STRUCTURES, AND'OUTLET STRUCTURES. : < g0
i 3. SEE:CROSS SECTIONS FOR MATRIX MATERIAL.. 8 g @ ;

SEE DETAIL 2, SHEET'H21 FOR TRENCH DETAIL.

3"SCH 40:PERFORATED PIPE WITH %" HOLES AT'90° EVERY 6".
' SUBSTRATE DETAILS PROVIDED IN SPECIFICATIONS. _ : B oere:

BIOTREATMENT CELL INFLUENT/EFFLUENT ACCOMPLISHED
THROUGH HEADER CONNECTED TO 3" PERFORATED‘SCH.40 PVC
PLACED AT 5' CENTERS ACROSS TOP AND‘BOTTOM.,

' REFER TO HYDRAULIC PROFILE FOR:ELEVATIONS OF PIPING
AND:INLET/OUTLET STRUCTURES.

www.anericanconsultants.com

3489 W 2100.S, Satt Lake City, UT 84119

801-808-5447 Fax 801-972-2741




INLET/OUTLET'STRUCTURES.

INSTALL TIMBERED STEPS AS NECESSARY.

‘SEE'CROSS SECTIONS FOR MATRIX MATERIAL.

SEE DETAIL 2, SHEET H21 FOR TRENCH DETAIL.

GRADING AND DRAINAGE SHOWN AS SHEET GO,

LEGEND
.l FLOW DIRECTION
s FINAL GRADING POINT
FINAL GRADING POINT TABLE
POINT # | NORTHING | EASTING | ELEV. [ DESC.
|| 300 |1388868.76 | 2267855.08 | 8834.00 | INV
|| 301 |1388868.20 {2267857.00 | 8834.00 | INV
1| 302 |1388858.45 [2267852.97 | 8833.50 | INV
1| 303 |1388859.22 [ 2267852.16 | 8832.50 | INV
|| 30u [1388858.61 [226785u.07 | 8832.50 [ INV
305 |1388848.89 [2267850.05 | 8832.00 | INV
|| 306 |[13888u9.66 |2267849.21 | 8831.00 | INV
1| 307 |1388849.07 | 2267851.15 | 8831.00 | INV
|| 308 |1388839.32 | 22678u7.12 | 8830.50 1 INV
309 |1388840.09 | 2267846.31 | 8829.50 [ INV
310 | 1388839.51 | 2267848.23 | 8829.50 |, INV
311 | 1388829.76 | 22678L4L.20 | 8828.50 || INV
. 312 | 1388830.53 | 2267843.39 | 8828.00 | INV
313 | 1388829.95 | 2267845.30 8828.00& INV
314 [1388820.97 | 2267840.L47 | 8828.00 | INV
315 | 1388820.38 | 2267842.38 | 8828.00 | INV
NOTES:
1. THE.AERATION CASCADE IS COMPRISED OF FIVE PRE—FABRlCA'ITED '
HDPE TROUGHS W/'PERF. DIVIDER. ’
2. DOWNSTREAM HALF OF EACH TROUGH TO BE FILLED WITH 24"
ANGULAR INERT ROCK..
3. REFER TO HYDRAULIC PROFILE FOR ELEVATIONS OF PIPING AND »

SEE.HYDRAULIC'PROFILE FOR ELEVATIONS OF PIPES, INLET
STRUCTURES, AND OUTLET STRUCTURES. .

POND 18

NECESSARY

POND18

N: 1388794 ‘
E: 2267800 . ‘

/
l

N: 1388889

/ E: 2267856

N: 1388869
E2267853

N: 1388870
l E:- 2267852
CASCADE
I BYPASS {

/

N: 1388856
E: 2267847

‘BYPASS OUTLET
TO BE CAPPED AND

\ EXPOSED

)

S

2-4" ANGULAR
INERT ROCK

N: 1388819
£:,2267841
N: 1388817
E: 2267840

N:-1388814
'E:2267839

N: 1388883
E: 2267864

AGRIDRAIN2 [ A_

|

309

‘P33
AERATION:CASCADE i

i

¥

3" SCH. 80:PVC

N: 1388879
E: 2267860
N:'1388878
E: 2267859

/"1 \RISER AT AERATION

w CASCADE INLET

1

RESOURCE MANAGEMENT CONSULTANTS

RICO - ARGENTINE MINE SITE
WETLAND DEMONSTRATION
AERATION CASCADE
PLAN VIEW

801:908-5447 Fax 801-072-2741

O
m
(L]
&

DRAWN BY: BRW
CHECKED: KS 1
-
REVIEWED: oD |
arrroveD:  BRW |
408 No: 1316 |
CAD FILE: '\/4;deg||3
E
]
3
[
w
B3
s
8 £
E o3
EEN
=2
aEg L
ZR=8

oArE: 20 DEC 2013




tiaiid Desligri7_Technica\CAD Filoa\Watland DesigniVs.d

. NOTES:

.. .37,000 GALLON CAPACITY FOR ~20 HOUR RETENTION TIME.

2. 'REFER TO HYDRAULIC PROFILE FOR ELEVATIONS OF PIPING
AND INLET/OUTLET STRUCTURES..

3. LINER AND PIPE PENETRATION DETAILS PROVIDED:ON;SHEET
. H19.

4. 6" SCH 40 PERFORATED PIPEWITH %" HOLES AT :90°EVERY 6",

5. STRUGTURAL BACKFILL PROVIDED IN SPECIFICATIONS.

4' SIDEWALK .
COMPACT EARTH
ALL AROUND

L ] _ 27l o]
225

WSE=8838.00° [ {
- SR <7

PP AN
SR o

ST
LRI
SR

R

SUITABLE
~ IBACKFILL (TYP)
'SEE:NOTE:5

SB NO. 2
TYPICAL CROSS SECTION

_ 4"HDPE INSULATING BALLS
ACROSS ENTIRE SURFACE

96' -

1

FLOATING BAFFLE ANCHOR
POST (TYP), :

WATERLEVEL -

CONTROLLEDIBY AGRIDRAIN:

TYPICAL OPERATING' WATER LEVEL.
WILL BE ABOVE INLET AND:

OUTLET PIPE INVERT

ELEVATIONS: ‘A MINIMUM:

OF 1"OF FREEBOARD

‘WILL BE MAINTAINED..

*ALL AGRIDRAINS ARE TO'

'BE:AMINIMUM OF:2' ABOVE

TOP OF GRADE:

-SEE NOTE-4 —\

INLET / S _ : 3

FROM __~" 3'xg" ADAPTER | : N
_STLOUIS. FOLLOWED BY'— - :
DIVERSION. 6" FLANGED TEE"

WSE=8838.00'

STRUCTURAL
BACKFILL (TYP)
SEE NOTE5 -

- 715

- 77.5"

o SBNO.2 -
TYPICAL PROFILE SECTION

AGRIDRAIN

OUTLETTO

. BIO-TREATMENT

CELL - -

oraww Br:  LPCjr

A APPROVED: ‘BRW

How.me Vsdwg

| CHECKED: BRW }
. REVIEWED:- DD

408 No: 1316

REV| DATE.

8138, SOUTH STATEST.

-SUITE2A
MIDVALE, UT 84047

‘801-255-2626

RESOURCE MANAGEMENT CONSULTANTS

SB NO. 2 SECTIONS

RICO - ARGENTINE MINE SITE
WETLAND DEMONSTRATION

www.americancomsulianis,com

'801-008:5447. Fax 801-972:2741

@&EEC

'OATE: 20 DEC 2013 ]
| EE T

sueer: 05 OF 15
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| Wetland Deslgn\7_Technical\CAD Files\Watland DeslgniVe.dwg

=4 N
g

NOTES: »
1. TOTAL DEPTH .OF BIOTREATMENT CELL IS 6' (' FREEBOARD, m le,QTREATMENT CE'LL
4 SUBSTRATE, 1' DRAINAGE ROCK). Nt TYPICAL CROSS SECTION
o ' 4"SIDEWALK
2. REFER TO HYDRAULIC PROFILE FOR ELEVATIONS OF PIPING , v COMPACT GROUND
AND'INLET/OUTLET STRUCTURES. 2 ' 48" : : { ” ALLAROUND
3. LINER DETAILS SHOWN ON SHEET H19. ; ' ;
A _
4.  STRUCTURAL BACKFILL DETAILS PROVIDED IN €L 1 , § . WSE=8837.50'
SPECIFICATIONS. T
Ny M
5.  REFERTO SPECIFICATIONS FOR BACKFILL COMPACTION SRR
AND MATERIALS. SRR
o o I - ‘ i MATRIX STRUCTURAL
6.  1.5-INCH WASHED ANGULAR LIMESTONE-(DETAILS 1 , ~ teieaarcardaisarea (PER TABLE) ‘BACKFILL
PROVIDED IN SPECIFICATIONS). - N ‘ ' T ————— (TYP)
| i SEE NOTE 4
, , SEE:NOTE:3 | 24' SEE NOTE 6
VWTT BIOTREATMENT CELL MATRIX
Material % by Volume
>1" Wood Chips 65%
0.5""Wood Shavings: 25%
Manure ) 5%
Hay 5%
o ‘BIOTREATMENT CELL
INFLUENT/EFFLUENT ACCOMPLISHED
THROUGH HEADER CONNECTED TO 3"
PERFORATED PVC.PLACED AT &'
INFLUENT CENTERS ACROSS TOP AND BOTTOM.
PIPING ARRAY
(3" PERFORATED
SCH 40-PVC)
| 72 |
{ 2 4" HDPE INSULATING BALLS
I . ) v | 5' ACROSS ENTIRE SURFACE ,
2 7 _ WSE=8837.50 i I~ _ D 27
N X X X Ve 4 90000860000 08000000000000)
< s SNEL w?w SN SN e RIS Y :ﬁ, OSSN T T T A T T A R T T N T T T T e T R T O W e T T TS O TITeToTs SO T e TeTiTeTaTiTe ; LT R niw ST AT AT vaw“%g"@é)‘ P 1I
u , S R B R R R ST w%&gewgsz&v RIS 2~ . OUTLET TO
L 175 OSKEERB \Xsl\é, &%&&& -v%é%@ggwfﬁ%@ﬁwgg@&V@ @%@%W@W@ @%@’%{g&w& 2 5 SRS~ : AERATION
. BN SRR * SRS 2 - ; :
: R Vﬁ%{% V\i%‘ SRS SRR V‘gv?o{ RIS v@c&o& SOHRRRS w&*&i\‘&&é& e vn&g\g’ ARSI SRR /,/’/ CASCADE
) ‘\\ N ol d x4 .
INLET FROM. Sy : e & \
SETTLING _ N —— T\----——_—--—-—-----——-_---_-._'_________________________,______,..'__..-_' _______ e
BASIN o > F— 1 ' _ . PR
. A I . STRUCTURAL : : /1)
1.5-INGH WASHED ANGULAR LIMESTONE < BACKFILL (TYP) _ : _ I
(SEE NOTE 6) : : . : w

48' : , . i

BIOTREATMENT CELL
TYPICAL PROFILE SECTION :

Jorawn BY:  LPCjr

lowoen:  BRW |

Jrevienso: DD
Narrroven:  BRW ||
vos wve: 1316

Ncao e Ve:dwg

DESCRIPTION

REV |DATE

8138 SOUTHSTATE ST.

SUITE 2A
MIDVALE, UT 84047

801-255-2626

RESOURCE MANAGEMENT CONSULTANTS

RICO - ARGENTINE MINE SITE
BIOTREATMENT CELL SECTIONS

WETLAND DEMONSTRATION

wwivamerivanconsultants.com .
3489 W2100 S, Salt Lake Clty, UT 84119

801-908-5447 Fax 801-972:2741

@&EEC

oA 20 DEC 20131
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oramy g LPCIr |

. CHECKED: BRW
NOTES: - | REVIEWED: bD
L : APPROVED: BRW |
1. HDPE TROUGHS TO BE CONSTRUCTED BY OTHERS.AND ARRANGED ONSITE BY 208 o: 1316

"‘CONTRACTOR.

cAD FILE:  VT.dwg

2. DOWNSTREAM HALF OF EACH TROUGH TO BE FILLED WITH 2-4” ANGULAR INERT ROCK.
3. SEE:SPECIFICATIONS FOR GRADATION.

4. REFER TO HYDRAULIC PROFILE FOR ELEVATION. } ‘ — 01"

i . .
! 5. HDPE'TROUGHS TO BE LEAK TESTED PRIOR TO INSTALLATION.

PLACE TROUGH ON 6" ]
PIPE BEDDING o > Ny 3
(SEE NOTE 3) " FRONT VIEW FRONT VIEW 8 ||
(TYPICAL TROUGH) (OUTLET TROUGH) v
B g
< 3
E
100" o | | m HDPE AERATION CASCADE TROUGH E 8
. TYPICAL CROSS SECTION zEad

T,

RESOURCE MANAGEMENT CONSULTANTS

1 1t PLACE TROUGH ON sv_/

! ! PIPE BEDDING AN X
\ (SEE NOTE 3) - COMPACTED NATIVEFILL-
‘ : (SEE TECHNICAL
| W SPECIFICATIONS FOR

COMPACTION CRITERIA) - ' B IS

0!_6"

RISER FOR
INSTRUMENTATION

_WETLAND DEMONSTRATION

RICO - ARGENTINE MINE SITE

AERATION CASCADE SECTIONS

SEE NOTE 3
50-0" ' f | 5%
i
m HDPE AERATION CASCADE TROUGH w’a-‘g

TYPICAL PROFILE SECTION

orE: 20 DEC 2013
ScuLEr 1:4

SHEer:_07.OF 15
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.DRAWN 8Y:  BRW
oweewen: . KS
ELEVATION | oo
(FEET AMSL) FLOW DIVERSION INv=8837.07" i FEET oo v 136
/BOx- N WSE_&&&OOK INV=8837-21" oo mo_Vedy |,
8840 — , : n 0 |
8835 ~5 : ?
8830 ~10
| ) i)
E 8825 — 5 \HI9Y 15
8820 - , : ~ _ ' —20 &
| | 1) HYDRAULIC PROFILE | |
PROPOSED ie g
GRADING . WSE=8837.50' PROPOSED g2 5
K INV=8836.71 e ‘\ - GRADING_\ 5E ﬁgg
8840 } \ X — o} E§EE>§, |
. \ : 9533z
S T SS— -\ 2
8835 -5 2
[9)
gi
[=3
' 8830 -10 g
' " m
8825 INV=8832.33 15 ¥
wy o
| | =8 &
8820 ‘ —20 L2 &
HYDRAULIC PROFILE : ' ‘ %g o
BIOTREATMENT CELL uZJI.IDJ o
PROPOSED 8% g
GRADING ™\ —INV=8835.00 <q >
| 8840 \ Tt / - ; 0 o T
| \ INV=88371.99' El / INV£8833:50" — z3
| I — — | — / ) —INV=8827.50' ,
| 8835 : ; ——p , -5
! ' v VWITDISCHARGE- » \ 3
8830 [V — VWIT-DISCHAF -10 | 5
: ‘ TO-POND-18 _ \ ZR
: , 7 === e | Ol
i 8825 N ) -15 | @i
3 B = T T - N INV=8831.96" T . A T /— ! 10
g \ | %3
: 8820 \ -20 | ! L] =3
i HYDRAULIC PROFILE | s \GASCADE - %zgfg
AERATION CASCADE R o680 — oL R
. ‘ J e 20 DEC 2013 |}
' | scus: AS SHOWN
F) " | sweer: B OF 15
!
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Lecir |
BRW

DD

el et xo ! o o
AR | ong ST 08 (£40 1) STVLIA ONV SNOLLITS | v in i orts s orememe |l Por)
V v WAY SHIT IOV LMUT maay E -—
s [of swwitth ) [ vowvswommawn | YIS [
m m $ m . -] sINvIInSNOD INaigDVNVI EONOSEY | 5) (& NJA INILNTDHY - 001 i wm .
§|3 NOURITSID 2| A &35

: /__ 0|_3|l
1'-6"

VO o CfD\oCC@
5 @Woﬂ .
SNy
Q@Ww
Slog?

—{ 06"

DETAILS PROVIDED IN SPECIFICATION.

CONTRACTOR.
. DOWNSTREAM HALF OF EACH TROUGH TO BE FILLED WITH.2-4" ANGULAR INERT ROCK.

. ‘HDPE TROUGHS TO BE FABRICATED BY OTHERS AND ASSEMBLED ONSITE BY

NOTES:

)
@

- 106"

1 Ol_oll

N~
AN
HDPE AERATION: TROUGH
TYPICAL TOP DETAIL

HDPE AERATION TROUGH
TYPICAL RIGHT SIDE DETAIL
H

2';0"

<IN <IN
o o
y | 0 |
| - |
. e S
&




‘NOTES:

1.

2,

3:

HDPE TROUGHS/TO BE FABRICATED BY OTHERS:AND ASSEMBLED-ONSITE BY.CONTRACTOR:

lDOWNSIREAMiHALF OF EACH TROUGH TO BE FILLED WITH 3" WASHED'ANGULAR LIMESTONE.
DETAILS PROVIDED IN SPECIFICATION. . ) : .

* WELL SCREEN
SCH 40 PVC
(SEE'NOTE 3)

‘WELL SCREEN TO BE SCH 40 PVC WITH SLOTS OF-0.040:INCHES.

6"SLOTTED

S ‘1"_5" !

. 10'-0"

. HDPE AERATION TROUGH
OUTLET TROUGH RIGHT SIDE DETAIL

. B"4WAY |
CONNECTOR
_ (CAPPED:ON

BOTTOM):

. 'HDPE AERATION TROUGH
OUTLET TROUGH TOP DETAIL

EEC |

‘orAMN BY  LPCjr

creckeD: - BRW.

'REVIEWED; DD

APPROVED: BRW

m'/v@_-‘ﬂ 1316 |

CAD FILE:  V10:dwg

- DESCRIPTION

REV \DATE

8138 SOUTHSTATEST. .o Lo . oo o

SUITE 2A
. MIDVALE, UT'84047

801-255-2626

RESOURCE MANAGEMENT CONSULTANTS

RICO - ARGENTINE MINE SITE
WETLAND DEMONSTRATION
| sEcTions AND DETAILS (20F 7) |

City, UT 84119

oATE_20 DEC 2013}

SCALE: 1:A
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HDPE AERATION TROUGH

TYPICAL CROSS SECTION

R 12"}

/

.

HD

S————— g ———

r-r———-""rr—

PE AERATION TROUGH

.1'|_8Il

TROUGH DIVIDER DETAIL

111"

o oo oo

®)

O O 0O 0O O O
O O O O O 0.0

- gol_1 ]

O O O O O

m HDPE AERATION TROUGH
S V8 TYPICAL CROSS SECTION
3 1/2" 1 l_5ll' E——
‘ | — 0|_3|l
0'-3" _/P‘ : 0'-6" — 8 1/2" _-i?‘_s 1/2" | .
' 0-11"L— f
1"BOLT /_ { ‘ /_ 0'-5'" 0" 1 1'n
HOLES I o
7 & ”_ 3 TYPICAL “ﬁl JJ ﬁ“
| 61/2" dGAL i i
3" o] e &L 6 1‘/2 TROUGH " i
= ‘ : ' h. ___________________________________ .:1: 211"
0'-9" — 0'-9" ' | 0'-6" 25" :E (») i:
| | ! !
1" BOLT - ' '
HOLES 1 1
X2 | I 113
234" | °©
l* L] EI‘ 2'
2 '04 R | BACK
FRONT
15"
m HDPE AERATION TROUGH ‘ /—-‘0'-3"
OUTLET TROUGH DETAIL 1 1 06"
’ —— Q. lv LI« S I /_ B
, 0 82 82
RIGHT SIDE VIEW OF FRONT BOLT L ,
HALF OF OUTLET TROUGH HOLES -
X2 0-5
T 7 .
i o | FRONT OF
| 7 il S | OUTLET TROUGH
=M : | 20" (4
| ]
" l:- - l A"
i (o
T IT__6"HOLE 1-0 I
i FOR PIPE | |
i | HOLE FOR]
i 6" BULKHEAD
B i FITTING

DRAWN BY: LPCjr

CHECKED: BRW

REVIEWED: DD
APPROVED:  BRW
JOB No: 1316

o ALE: Vil.dwg

_REV| DATE:

8138 SOUTH STATE ST,

SUITE 2A
MIDVALE, UT 84047
801-255-2626

RESOURCE MANAGEMENT CONSULTANTS
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BRW |
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oD |
BRW |

| reviewen:

| s

1316 [

9792-552-108
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Jow-Ae: V12.dwg |
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V12

HDPE AERATION TROUGH

up

TROUGH ISOMETRIC VIEW

ALLIBOLT HOLES

ARE'1" IN DIAMETER.

ALL BOLT HOLES B
~ARE 1"IN DIAMETER

NOTES:

HDPE TROUGH DIMENSIONS AND.DETAIL'S PROVIDED IN V9, V10, AND V11,

1.
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HOLE IN FRONT
~ OF TROUGH IS
6:625" IN DIAMETER

HDPE AERATION TROUGH
OUTLET TROUGH ISOMETRIC VIEW

HDPE TROUGH DIMENSIONS AND'DETAILS PROVIDED IN V9, V10, AND V11,

NOTES:

1.

ALL BOLT HOLES
ARE 1" IN DIAMETER.
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orawv Br: - LPCjr |:

CHECKED: BRW |

REVIEWED: DD |
) APPROVED: BRW |
6" SCH:40 PERFORATED 408 Ho: 1316 |
PVC PIPE:WITH %" : _ ‘ ‘
CLEANOUT HOLES AT 90° EVERY 6" oo e Viddwg
3" SCH:80 PVC PIPE / ‘
\\\ 3".SEM| RIDGED:HOSE .
e /\ (SILICON:OR:EQUIVALENT)
_‘ et [H] _________ 4 i
i B
? FIELD FIT HORIZONTAL &
i BENDS:SO THAT PERFORATED PIPE _ g B g
3" SCH 80 PVC PIPE CONTOURS.ALONG'POND AND IS : i : il é
SUPPORTED BY POND SIDESLOPE _ N T A a kB
(3 BIOTREATMENT CELL : E. 38
INLET DETAIL PROFILE VIEW E 2EzS
=ZB8S8
8
é‘
i ey £
2 _/ : +_U \ [ | Nl 3, § ,
_ _ : &
. ) - 2
S | 12' | v o
. ' 3" SCH .40 PERFORATED 5' |
: ~ PVC PIPE WITH %"
SB NO. 2 HOLES:AT 90° EVERY 6"

/ OUTLET DETAIL PLAN AND PROFILE VIEW

- HEADER'TO BE . -

1 -3"'SCH:40 PVC’ ’
3'COUPLING(TYP) - . | \
i . ’ ‘ N ’

£ o (I
3" SEMI RIDGED HOSE I AT TR

" 3" SCH40 PVC 4 WAY CONNECTOR / . o .

RICO - ARGENTINE MINE SITE

WETLAND DEMONSTRATIO
'SECTIONS AND DETAILS (6 OF 7)

[
c
Q
Q
-4
]
o
M
o
c
<
p3
-
m
z
-4

2 7\ BIOTREATMENT CELL :

i : (B OUTLET DETAIL PLAN VIEW S
g 3¢
; » @RLH
3 3" SCH.40 PVC 4 WAY . HE
3 CONNECTOR al] g
o) i
§ : ‘ . \ W%.g-
g . m . BIOTREATMENT CELL ’ . ' _ OUTLET TO AERATION CASCADE , ' _

INLET DETAIL PLAN VIEW

oare: 20 DEC 2013

BIOTREATMENT CELL T

WAUT\Projects\1316

OUTLET DETAIL PROFILE VIEW N
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|oeum B BRW

CHECKED: KS:
REVIEWED: DD
APPROVED: ‘BRW
JOB' No: 1316

cAp Fe: V13.dwg |

MINIMUM:FREE FALL
DISTANCE FOR CASCADE

REFER TO SPECIFICATIONS FOR COMPACTION:

NOTES: g
1.0 i

kX . I

N SRR

CRITERIA.
2. WELL:SCREEN TO BE SCH 40 PVC WITH SLOTS OF
0.040 INCHES. '
3
: ; ol = &

" B ST SIS SIND PN G
PLACE TROUGH ON & SONVINVONHONVONY NV 28 E
IPIPE; BEDDING . 22595
. O amS v
COMPACTED E g Eé g
NATIVE FILL =B58

6"SLOTTED £
= | WELL SCREEN | 2 'S
| SCH 40 PVC , = AN
? : : ' RISER FOR g :
5 m AERATION CASCADE (SEE NOTE 2) INSTRUMENTATION g S
N INLET DETAIL . ABOVE GRADE -

: , 2-4" ANGULAR = 20 - 6" PIPE) ~
’ ' : _ . INERT R_OCK\ ] ' w | w
‘ o ' : ' E o
' v ! _ 2H ©
. . ' 2@ 9
. ' 1 o 4 ‘ p= Z
. : ’ 2 \ E". :/ * .‘" ............. o 0P S— ) lé.l % : E
jr —— ) - P ' ] q ES O
3172 E— D | ~ \ b ] P | 2 o
‘ : : - \ Opn <«
, v _ _ o -
, - ‘ 6" SCH 80 PVC <g 2
oy &
74 w
7]

NN QNN & 4waY
NN NNV NANINNR CONNECTOR

BOTTOM) a

COMPACTED 3
NATIVE FILL ’ g
VALVE (SEE NOTE 1) 'BULKHEAD 25
FITTING {Of
= 3 §‘

| N | /N AERATION CASCADE | B S a)
) 3 1/2" - o - ¥ OUTLET TROUGH OULET DETAIL _ | B

2\ AERATION CASCADE | | .
s BYPASS DETAIL ' ' N
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A | B | C | D | E F | G ‘H | | J K 1 [ 1 M | N. T _ [¢) | P
EXISTING PANELBOARD [N FORMER LIME
FORMER LIME TREATMENT TREATMENT PLANT BUILDING ‘
PLANT BUILPING: ELNAME PB-EXISTING BUS: COPPER IMAIN BREAKER: 1110
' || service 1201240 VAC "RATING: 100A | |rocaTion: b e
l MOUNTING FLUSH, NEMA 1 | I i ||
: VA, , I§ VA,
cireult || . il
LOAD PHASE | BREAKER | NUMBER ‘| BREAKER: | PHASE . LOAD A | B
LABLIGHTS 1 20 1] 2] 20 1 LIGHTING
HEATERS 2 20 |3 |4 | 20 v RECEPTACLES
— +
HEATERS s |6l 2 1, ] SCADASYSTEMPOWER:
! | |
i ‘ EXISTING PANELBOARD IN! 78| 2 T POWER JUNCTION BOX
1 FORMERLIME TREATMENT | 2 |10 L
1 ‘PLANT'BUILDING : . T
| (PB-EXISTING) ,
; TOTALS'PER PHASE PER SIDE 2800 | 3600 |
i TOTALS PER PHASE
j 11400 PANEL TOTAL B
| | NOTES: A , 7
1 | 1) NEW 1 POLE:20 AMP'BREAKER INSTALLED INTO THE EXISTING:240/120 VAC'
1 l PANELBOARD LOCATED IN THE'FORMER'LIME TREATMENT BUILDING.
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BARE COPPER
BARE COPPER GROUNDING CONDUCTOR
GROUNDING TAP (SEE PLAN FOR SIZE)

(SEE PLAN FOR SIZE)
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EXOTHERMIC WELDED TEE w

NOTES:
1. CONTRACTOR IS TO DRILL
Sef HOLE IN THE EQUIPMENT FRAME
OR SUPPORT LEG AND USE A
STAR WASHER THAT COMES WITH
THE GROUND CONNECTOR. THE
HOLE IS TO BE SIZED
ACCORDING TO THE CONNECTOR
CONCRETE ge\NG USED.

2. THE EQUIPMENT SURFACE
MUST BE CLEANED TO BARE
METAL AND THE CROUSE—HINDS
TYPE STL (OR EQUAL)
CONDUCTING GREASE APPLIED
PRIOR TO THE LUG ATTACHMENT.

DRAWN BY: DML

CHECKED: CH
REVIEWED: DD
APPROVED: BRW
JOB No: 1314

co AE  E11.dwg

BILL OF MATERIAL

BILL OF MATERIAL

BILL OF MATERIAL

ITEM | DESCRIPTION QTY | ITEM | DESCRIPTION QTY | ITEM | DESCRIPTION QrY
1 EXOTHERMIC WELDED CONNECTION AR 1 GROUND ROD COUPLER AR 1 BURNDY TYPE QGFL BARTAP GROUND CONNECTOR AR
2 CADWELD CRUCIBLE AR | 2 GROUND CONDUCTOR AR
3 10' COPPER GROUND ROD AR | 3 STAR WASHER AR

DETAIL

i e

COLUMN GROUNDING

DETAL /73
GROUND ROD CADWELDED DHNLW

]
3
w =
£0
[ ! w
w |
e T
- 41 =0l
12} w
w =z =)
£ES| o
Zw|@ =
HE
()]
22| 3
o8| 8
S
[0
3
==
SR
2y
.Of
RAREE
gl/).
[I]§§i
28
g2
wgm

oare: 20 DEC 2013

SCALE: NTS

sHeer: 11 OF 11

E11




FROM
STLOUIS
CHANNEL

Q LOCAL INSTRUMENTATION

O
[

1.1
=
o
@

€33

FLOW CONTROL BOX

ELECTRO MAGNETIC FLOW METER

oe Blo- AERATING
o M }—x bt » SBNo.2 TREATMENT
(Rl ¥ ° CELL CASCADE
Wa ol
)
SB No. 1 o SF o HSSF AERATION ROCK
0- 3 7| WETLAND 7 weTLAND CHANNEL DRAIN
SBIEFF PSFWEFF ACAINF ACTEFF
SYMBOL EQUIPMENT DESCRIPTION NUMBER MODEL
PHT pH
~ ORT ORP 9 .
T TEMP
oxT 0o YSI EX-02 COMBINED pH/ORP, TEMP, 9
DO, SEC, PRESSURE (AS SPECIFIED) &
ot SEC. TURBIDITY (AS SPECIFIED) SONDE 9
TUT TURBIDITY 4
PT PRESSURE 6
H2s H2S DETCON, CXT-DM-H28 4 967-014520-100
'WIRELESS SENSOR
FE GF63205NABA1/
FLOW METER EEOSVPJ'EAAE‘TEEECTROMAGNET'C 4 LF622FAC211E/
FT GFRO5

DRAWN BY: LPCjr .

CHECKED: CH
REVIEWED: DD
APPROVED: BRW
JOB No: 1314
cAp FILE: 11.dwg
:
;
fu
3
&
L .
E3
wk| 2
zx |, 8
2|2 >
Wz <2 =
Z0iln = n<:
E=Z 0w
$8 824
5 5
20225
<Zial;
1 < (24
| Z
o -
S%
14

POND
18

801-908-5447 Fax 801-972-2741

3489 W 2100 S, Salt Lake City, UT 84119

pATE: 20 DEC 2013

SCALE: NTS

SHEET: 01 OF 01

11






